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WHERE WE STAND. .. 
TOTAL CUSTOMER SATISFACTION 


Service, speed and facility of response, product 
quality and reliability are the goals to which we are 
dedicated. Programs such as our commitment to 
Six Sigma performance and Cycle Time Reduction 
are symbolic of a culture in which Total Customer 
Satisfaction is, overwhelmingly, our primary 
objective. 


In today’s highly competitive market, selecting 
the most effective semiconductor components for a 
given application poses a significant challenge. The 
range of available functions and the sheer number 
of components within each unique product line is 
staggering. Add to this the number of vendors 
capable of satisfying a portion of the overall system 
demands and the selection of a cost-effective 
component complement can be as time consuming 
as the design of the system itself. 


This is where Motorola occupies a unique posi- 
tion among semiconductor manufacturers — one 
that can significantly shorten the product selection 
cycle. Please consider these facts: 


As a manufacturer of semiconductors since the 
very beginning of the technology, Motorola has 
emerged as a leading supplier of such components 
to the world market. 


Motorola’s product line is the broadest in the 
industry, capable of filling 75-80% of the many 
applications for semiconductor devices. 


In each of its various product categories, 
Motorola is a recognized leader, with leading edge 
products as well as commodity products for mass 
applications. 


Motorola’s vast network of sales offices and 
distributors, augmented by manufacturing centers 
throughout the world, not only insures easy 
communications, cost-effective pricing and rapid 
service, but guarantees a continuing stream of 
state-of-the-art products based on world-wide 
experience and demand. 
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HOW TO USE THIS GUIDE... 


This Selection guide is arranged to provide 3-way 
assistance to engineers and technicians in making 
a first-order selection of components best suited for 
a specific circuit or system design. 


If you have a device number that 
@ needs identification or if you want to 


know if Motorola manufacturers a particular 
device type — 


Turn to the Index for a complete listing of Motorola 
products, and the page numbers where more 
detailed information for these products is given. 


? If you have a device name or acronym 
e@ and wish to know if Motorola makes 
such a device — 

Look for it in the Subject Cross Reference. 


If you want a quick overview of 
@ Motorola products for a specific 
product category — 


Use the handy 3-layered Contents system, 
which guides you through the book quickly and 
efficiently. 

TELEPHONE ASSISTANCE, NORTH AMERICA ONLY 

Call toll-free any weekday, 8:00 a.m. to 4:00 p.m., 
MST. 

To order technical literature by specific document 
title, i.e., SGXX/D or DLXXX/D, or by part number 
only, call 

1-800-441-2447 
For design-in assistance, call 


1-800-521-6274 


NON-NORTH AMERICAN LOCATIONS 


Please contact your local Motorola Sales Office 
or Authorized Distributor. Thank you. 
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The information in this book has been carefully checked and is believed to be accurate; however, no responsibility is 
assumed for inaccuracies. 


Motorola reserves the right to make changes without further notice to any products herein to improve reliability, function or design. Motorola does not assume 
any liability arising out of the application or use of any product or circuit described herein; neither does it convey any license under its patent rights nor the rights 
of others. Motorola products are not designed, intended, or authorized for use as components in systems intended for surgical implant into the body, or other 
applications intended to support or sustain life, or for any other application in which the failure of the Motorola product could create a situation where personal 


injury or death may occur. Should Buyer purchase or use Motorola products for any such unintended or unauthorized application, Buyer shail indemnify and 
hold Motorola and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable 
attorney fees arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such claim 
alleges that Motorola was negligent regarding the design or manufacture of the part. Motorola and (Aare registered trademarks of Motorola, Inc. Motorola, 
Inc. is an Equal Opportunity/Affirmative Action Employer. 





Buffalo, Bullet-Proof, BurstRAM, CDA, DECAL, Designer’s, DIMMIC, DOME, DSPRAM, E-FETs, EpiBase, FIRsT, 
GEMFET, HYPERformance, ICePak, L2TMOS, MAACPAC, MATCHEDPAIR, MDTL, MECL, MECL 10K, MECL 10KH, 
MECL Ill, MEGAHERTZ, MCCS, Media Engine, Memorist, MHTL, MicroSIMM, MONOMAX, MOSAIC I, MOSAIC II, 


MOSAIC III, Mosorb, MTTL, Multi-Pak, MUSCLE, Mustang, uSIMM, OACS, OnCE, PHACT, PowerBase, POWERTAP, 
PRISMCard, QUIL, SCANSWITCH, SENSEFET, SMALLBLOCK, SMARTDISCRETES, SMARTMOS, SMARTswitch, 
SORF, Surmetic, SWITCHMODE, Symmetric Superscaler, TestPAS, Thermopad, Thermopad II, Thermowatt, TMOS, 
Unibloc, UNIT/PAK, Uniwatt, X-Ducer, Z-Switch, and ZIP R TRIM are trademarks of Motorola Inc. 


Daisy is a trademark of Daisy Systems Corp. 


Design Compiiler and HDL Compiler are trademarks of 
Synopsys, Inc. 


ETHERNET is a trademark of Xerox Corp. 

FACT and FAST are trademarks of National Semiconductor Corp. 
GED is a trademark of Valid Logic Systems Inc. 

Gate Ensemble, Verilog-XL, and Veritime are trademarks of Cadence Design Systems, Inc. 
IBM is a trademark of International Businss Machines. 

HP/Apollo is a registered trademark of Hewlett-Packard Inc. 
Macintosh is a trademark of Apple Computer, Inc. 

Mentor Graphics is a trademark of Mentor Graphics Corp. 

Sun-3 and S-4 is a trademark of Sun Microsystems Inc. 

UNIX is a trademark of AT&T. 

VAX is a trademark of Digital Equipment Corp. 


All brand names and product names appearing in this document are registered trademarks or trademarks of their 
respective holders. 
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ASIC Philosophy 


Motorola supports strategic programs and co-development partner- 
ships to accelerate the availability of advanced processes (CMOS, 
BiCMOS, Bipolar), packaging and CAD technology. Extensive re- 
search, manufacturing and financial resources are focused to develop 
and maintain leading edge capabilities. 


CDA, Ceff-PGA, Customer Defined Array, MicroCool, MOSAIC I, MOSAIC II 
and MOSAIC Hl are trademarks of Motorola Inc. 
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ASIC Preview 


Bipolar 
High-Speed ECL & ETL Arrays 


Motorola's MOSAIC III™ technology features modified 
transistor structures to reduce series base resistance and collec- 
tor-base junction capacitance. The result is enhanced switching 
speed. Mixed ECL/TTL interface compatibility and high fre- 
quency (over 1.2 GHz) operation highlights the newly introduced 
ETL Series. 


CMOS 
1.0 Micron HDC Series 
Sub-Micron H4C Series 


High density CMOS arrays (HDC Series) are built on 
1.0 micron drawn (0.8 L.,), triple-layer-metal CMOS process. 
By utilizing three layers of metal for signal routing, designers can 
typically achieve up to 70% utilization on a channelless archi- 
tecture of minimum dimensions. 

The sub-micron H4C Series enables densities over 300K 
gates and 180 picosecond typical gate delay. The H4C 
specifies an effective channel length of 0.7 micron and a power 
dissipation of only 3 microwatts/Gate/MHz. 


Design Automation Software 
(OACS™) 


Motorola's Open Architecture CAD System (OACS) 
provides a complete ASIC development environment using 
industry-standard workstations and leading third-party design 
and verification tools. The OACS system integrates sophisti- 
cated ASIC design software tools to handle high performance 
designs and has the required flexibility to support future technol- 
ogy advances. 








Motorola's TAB (Tape Automated Bonding) 
provides maximum I/O density and performance. 


Architecture for the 90's 
CDA™ (Customer Defined Arrays) 


Performance, density and power dissipation are critical 
issues for next generation ASIC designs. The integration of 
large diffused blocks and embedded memory will enhance intra- 
chip communication and save board area. The Customer De- 
fined Array (CDA) concept lets designers combine array 
based, cell based, and full custom logic with diffused memory 
blocks on a die. The concept equally supports Bipolar and 
CMOS, each with the capability to incorporate BICMOS mod- 
ules. 

CDAs customize array architectures to meet specialized 
system requirements of high density or high performance. This 
promotes flexibility while minimizing costs (custom test, pack- 
aging and elaborate power layout) normally associated with full 
custom and standard cells. 


CDA -THE ARCHITECTURE OF THE 90's 


ARCHITECTURE 


User 
Programmable : 
Gate 
Arrays 
Digital 
Standard Cells 
Building 
Blocks 


oe 


Standard Cells = 


METHODOLOGY 


Customer 
Defined 





Arrays™ 


Standard 
Cell 







BIPOLAR 


MOTOROLA MASTER SELECTION GUIDE REV 4 
1-2 


TECHNOLOGY 


Benefits: 

e Time-to-market through integration of 
functional building blocks and ASIC 
design methodology. 

e Customers can create application 

specific arrays. 

e Diffused RAM optimized for performance 
and density. 

e Fixed die sizes for ease of manufacturing. 





Bipolar 
High-speed ECL & ETL Arrays 


Third Generation ETL Series Arrays 
Extend Design Flexibility 


The newly announced ETL Series is flexible enough to 
simplify translation between high speed logic families. 


Three base arrays: 
MCA750ETL, MCA3200ETL, MCA6200ETL 


e 848 to 6915 Equivalent Gates 

e Channelled Architecture for up to 100% Utilization 

e Input and Internal ECL Gate Delays - 0.15 ns (Typical) 
e TTL Input/Translation Cell Delay - 0.55 ns (Typical) MCA6200ETL in multi-layer ceramic 224 Pin-Grid-Array 
e Up to 168 Universal I/O Signal Ports designed for high frequency, mixed-mode applications. 
e Bidirectional ECL and TTL I/O Macros 

e ECL 100K, Pseudo ECL and TTL Logic Interfaces 
e Programmable Speed/Power Levels 

e Three-Level Series Gated Macros 

e MCA2 and MCAS ECL Series Library Compatible 





Motorola’s MOSAIC III™ bipolar process offers unexcelled 
mixed TTL/ECL interface capability in a high performance, 
mature technology. 


ETL Series Features Mixed ECL-TTL Interface 


The ETLSeries offers mixed ECL, PECL (pseudo ECL) 
and TTL compatible interfaces. The Series combines 150 ps 
typical gate delays with 1200 MHz operating frequencies. Any 
signal pin can be programmed for input, output, or bidirectional 
signals in ECL, TTL or PECL logic. MOSAIC Ill process 
technology, combined with innovative design, extensive 
macrocell library and versatile I/O structure adds up to 
superior performance and flexibility. 





ECL and ETL ARRAY FEATURES 












MOSAIC III 
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CMOS 
1.0 Micron HDC Series 


Builtona 1.0 micron, triple-layer metal CMOS process, the 
HDC Series represents a significant advancementin microchip 
technology. By utilizing three layers of metal for signal routing 
and power distribution, designers can achieve over 73,000 
usable gates on a channelless architecture having minimum 
chip dimensions. The result is very high performance 
(subnanosecond loaded gates) combined with unprecedented 
I/O flexibility and density. 

The HDC Series is available in a wide variety of plastic and 
ceramic, through-board and surface mount packages. The 
diversity of package style and pin count lets the designer best 
match system size, cost and performance requirements. 





Triple-Layer Metal Signal Routing Enhances Utilization. 


Features: 


° 3,000 to 105,000 available gates 
e — Typically up to 70% utilization 
e —Channelless Sea-Of-Gates architecture 
° 1.0 micron drawn gate length (0.8  L.,) 
e Triple layer metal routing and power distribution 
° Eight transistor, fully utilizable, oxide isolated primary cell 
e 250 picosecond typical gate delay (2-unit NAND) 
° Fixed RAM blocks (single, dual and 4 port) 
8x9 to 64 word x 72 bit configurations 
Typical access time (T,,) = 2.29 ns on 8x9 dual port 
* 5 V.CMOS and TTL compatible 1/0 options ye ears 
° Low power consumption of 6 uW/gate /MHz 
° I/O Cells can be paralleled on chip for 48 mA drive 
e Pin functions are 100% programmable as I/O or power 
° 2000 V ESD protection, latchup immunity to 100 mA 
° Comprehensive workstation based CAD support 








PLCC QFP 
28—84 Pins 64—208 Pins 


TYPICAL HDC SERIES PACKAGES 
HDC SERIES FEATURES 


HDC105 104,832 73,000 
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CMOS | FIXED I/O RING 
Sub-Micron H4C Series ie 
CDA™ Architecture : 0 CELLS——> 





The H4C Series of CMOS Customer Defined Arrays™ RAM 
(CDA) provides a new generation of ASICs to capture the 
functionality of the sub-micron process. The new fabrication MEGAFUNCTIONS/ 
process of the H4C Series enables densities of up to 318,000 : EMBEDDED BLOCKS 
gates and supports speed requirements of 60 MHz processors 
with a power dissipation of 3 uW/gate/MHz. GATE ARRAY 


The CDA architecture offers the versatility and efficiency STRUCTURE 


of system design on a single chip by providing large, fully- 
diffused architectural blocks such as user configurable RAMs. 
Additionally, to ensure high quality ASIC system designs, 
several design-for-test implementations and clock skew 
management macros are available. 





The CDA Concept: Megafunctions and Embedded 
Blocks Within a Gate Array. 
Features: 
e Upto 318,000 gates 
e Compatible channelless, Sea-Of-Gates and 
CDA architectures 
e 0.7 micron effective gate length 
e  Triple-layer-metal signal routing and power distribution 
e Up to 70% gate utilization (typical) 
e 180 picosecond typical gate delay (2-input NAND) 
e User configurable, fully diffused RAM blocks up to 256K bits 
e Low power consumption - 3 uw/gate/MHz 
e 3.3 Vand 5.0 V CMOS and TTL compatible |/O cells TAB 
e JTAG (IEEE 1149.1) and LSSD/ESSD scan supported 188-376 Leads 
e High performance packaging 
e Extended workstation-based CAD support for 
embedded functions 
e Special macros available to manage clock distribution and 
skew control 


PGA 
299-4XX Pins 












MicroCool QFP 
160-208 Pins 


TYPICAL H4C SERIES PACKAGES 


H4C SERIES FEATURES 


64 


H4C318 318,000 222,500 556 





“Initial product offering. 
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Design Automation Software 


The Open Architecture CAD System (OACS™) provides 
Motorola customers with a state-of-the-art and complete ASIC 
design solution. The OACS consists of sophisticated ASIC 
design software tools to handle today’s advanced gate array 
designs. The system also incorporates the required flexibility 
to support ASIC technologies of tomorrow. 

The OACS system’s primary goal is to provide a user- 
friendly, efficient suite of ASIC design tools to facilitate error- 
free silicon design. The system allows the user to verify correct- 
ness of the ASIC at each stage of the design process with tools 
that closely mimic the workings of actual silicon. Traditional 


OACS System Highlights: 





design tools addressing design capture, logic interconnection 
verification, and functional/delay simulation are fully supported 
by the base OACS system. Optional productivity enhancement 
packages such as diffused memory compilation (Memorist) 
and Automatic Test Pattern Generation (ATPG) are fully 
supported. 


e Supports CDA (Customer Defined Array) and Sea-of-Gates Architectures 
e EDIF 2.0.0 backplane approach to providing an open CAD architecture 


e Tools accessed through interactive menu system 
e Extensive Electrical Rules Checking (ERC) 
e Supports multiple technologies 


e Design-For-Test support: ESSD/LSSD Scan and JTAG Macros 
e Clock-tree synthesis, clock skew management, mings driven layout 


e Sophisticated delay calculations (DECAL) 


e Continuous temperature, voltage, and process variation 
e Delays computed based upon estimated and post-layout wiring 
e Based upon intrinsic delays, input edge-rates, output loading, and distributed RC delays. 


e User specified output loading 
e Supports the following design automation tools: 


e Synopsys’ Design Compiler™ and HDL Compiler™ logic synthesis tools 


e Mentor Graphics’ NetEd™ schematic capture (Apollo) 


e Valid Logics GED™ schematic capture (Sun) 


e Functional, pre- and post-layout simulation through: 


- Mentor Graphics’ QuickSim™ 
- Cadence’s Verilog-XL™ 


e Multi-Chip and Mixed-Level Simulation (Verilog) (OACS Version 2.0) 


e Cadence Gate Ensemble™ physical layout package 


e Cadence Veritime™ static timing analysis (OACS Version 2.0) 

e Motorola’s Mustang™ automatic test pattern generation 

e Motorola's Memorist™ SRAM Compiler (OACS Version 2.0) 

e Motorola's TestPAS™ test vector validation and extraction (OACS Version 2.0) 
e Complete documentation covering the entire ASIC design process 


e Support available on HP/Apollo™ and Sun™3 and 4 workstations 


OACS, CDA, DECAL, Memorist, Mustang, and TestPAS are trademarks of Motorola Inc. 


Design Compiler and HDL Compiler are trademarks of Synopsys, Inc. 


NetEd, QuickSim are trademarks of Mentor Graphics Corp. 
GED is a trademark of Valid Logic Systems Inc. 


Gate Ensemble, Verilog-XL, and Veritime are trademarks of Cadence Design Systems, Inc. 


Sun-3 and Sun-4 are trademarks of Sun Microsystems Inc. 
HP/Apollo is a registered trademark of Hewlett-Packard Inc. 
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OACS Design Flow 








CREATE_BLOCK- Initialize Design 















ee REINO <leet Calas 

















Memorst SAN Compan 





Symbols Models 





Behavioral Description ) 
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Verilog - Behavioral Simulation 


Synopsys - Logic Synthesis l 


EDIFMERGE - Netlist Translation 






; 


[ CAPTURE -Mentor Schematic | 














ASIC_GED -Valid Schematic ; 


Database 


















FLATTEN - Flatten Database | 


Database 








EDIF Netlist 


NETLIST - Netlists & Control Files 
EDIF & Verilog Netlists, Control Files 


ERC - Electrical Rules Checking 





























Verilog - Functional Simulation ai | QuickSim - Functional Simulation 











DECAL - Estimated Timing 





Estimated Timing Data 


| Verilog - Estimated Simulation | QuickSim - Estimated Simulation 


| Veritime - Timing Analysis* J 
( Test Patterns ) 


|TestPAS -Test Pattern Processing’ | 
Verified Test Pattern 
ASIC_ORV - Check Files* 

































Mustang - ATPG & Fault Grading 





Scan Test Pattern 



























ASIC_RELEASE - Release Files 
EDIF Netlist, Layout & Test Vector Data 


Gate Ensemble, Dracula - Layout 


Actual Metal Lengths and Capacitances 
DECAL - Back-Annotated Timing 


Actual Timing Data 


Verilog - Post-Layout Simulation QuickSim - Post-Layout Simulation | 


























[ Veritime - Timing Analysis” | 








Release to Motorola | 





*OACS Release 2.0 
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Packaging and Test 


Advanced Packaging 


Low cost, high performance systems require excellence in 
ASIC packaging technology. High density TAB (Tape Auto- 
mated Bonding), MicroCool, QFP-MCR (Quad Flat Pack in an 
optional Molded Carrier Ring) and Ceff-PGA™ (Cost-Effective 
Ceramic Pin Grid Array) packages illustrate cost effective 
manufacturing solutions for high lead count, high frequency 
applications. 


QFP in the Molded Carrier Ring (MCR) 


Motorola currently offers the popular ElIAJ standard Plas- 
tic Quad Flat Package (QFP) in lead counts from 64 to 208 pins. 
The Molded Carrier Ring (MCR) is a coplanarity and lead 
protection device for QFP packages. The ring provides lead 
protection during manufacturing/testing and shipping. 

Standard ring sizes simplify manufacturing across the 
range of packages and improve component testability. 


MicroCool™ Quad Flat Pack 


The MicroCool QFP is a new QFP compatible plastic 
package with improved heat dissipation capacity. It has a heat 
slug attached to a printed circuit board which supports a copper 
lead frame. The package incorporates a molded carrier ring to 
maintain pin coplanarity. MicroCool packaging is cost-effective 
and capable of meeting high power dissipation (up to 3 W, 
depending on temperature and ambient conditions). 


Ceff-PGA™ 

The Ceff-PGA (Cost-Effective-Ceramic Pin Grid Array) 
package serves applications between surface mount plastic 
packages and ceramic, high performance, cavity down PGAs. 
The Ceff-PGA has reduced gold contacts, glass sealed 
ceramic lid and solder dipped leads. Low thermal resistance 
allows power dissipation of over 2.5 watts in still-air applications. 





Flip-TAB minimizes interconnect delays in high per- 
formance MOSAIC Ill-based multichip module. 


Test 


Motorola and Schlumberger's ATE Division have jointly 
developed advanced test equipment aimed at improving the 
reliability of high-complexity digital logic chips. The equipment 
benefits ICs and multichip modules having up to 1,024 signal 
pins in CMOS, BiCMOS and Bipolar technologies. 

Schlumberger's "Typhoon" tester utilizes industry stan- 
dards forboundary scan I/O channels and full scan internal logic 
design. The tester supports Built-In-Self-Test (BIST) function- 
ality and ring oscillator measurements to allow "at speed" test 
of internal logic at clock speeds up to 800 MHz. 





Fred Berneche (left), Manager of Motorola ASIC Test Develop- 
ment and David Karpenske, V.P. of Strategic Products for 
Schlumberger ATE Division announce the "Typhoon" tester 
scheduled for general market availability. 


QFP-MCR 
64-208 Pins 


Ceff-PGA 
120-224 Pins 


Quad Flat Pack Molded Carrier Ring (QFP-MCR) and Cost Effective 
Ceramic PGA (Ceff-PGA) packages lower board costs. 
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ASIC Design Centers 


Motorola has established a worldwide network of ASIC 


design centers to serve the design and applications needs of 
our customers. The design centers provide support along the 
entire ASIC design process from performance benchmarking 
through to place-and-route and design release. 
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ASIC Design 


U.S.A. 





Other design center services include: 

° CAD tools and applications support 

e Design-For-Test (DFT) recommendations 

° Automatic Test Pattern Generation services 
° Access to workstations in the design centers 
° Periodic design reviews to ensure success 








My Mi 
oe 


@ @ Arizona, Chandler ............ 
@ California, Los Angeles ............ 
@ California, San Jose ......... 
@ DC/Maryland, Washington 
@ Illinois, Chicago ................ 
@ Massachusetts, Marlborough. .. 


(602) 821-4000 
(714) 634-2844 
Lssesee (408) 749-0510 
(301) 381-1570 
) 
) 


(708) 490-9500 
(508) 482-8100 


M@ @ Japan, Tokyo......... 


@ Sweden, Solna .................. 


@ Design Center Locations 
@ Headquarters 
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Support Locations 
International 
@® England, Aylesbury, Bucks................... (0296) 395252 
@ France, Vanves .............:ceeeeeseeeeeeeeeeee (01) 403855877 
Mm @ Germany, Munich ................................ (089) 92103-0 
@ Holland, Eindhoven ........................0+ (04998) 61211 
mM @ Hong Kong, Kwai Chung .....................480 8333 
@ Italy, Milano... eeceeeeeesesteeeeeee (02) 82201 


( 
sesssseeee(03) 440-3311 
(08) 734-8800 | 











Literature 


To order any literature item, call or write: 


Motorola Semiconductor Products 
Literature Distribution Center 
P.O. Box 20912 
Phoenix, AZ 85036 
(602) 994-6561 


Order Number __ Description 
Design Manuals 


H4CDM/D H4C Series CMOS Arrays 
HCA62A00DM/D HCA62A00 Series CMOS Arrays 
HDCDM/D HDC Series CMOS Arrays 
BR165/D MCA800/2500ECL 
BR312/D MCA2800RAM/2800ALS 
MCA3ECL/D MCA3 ECL Series Arrays 
MCA3ETL/D MCAS3 ETL Series Arrays 
Data Sheets 
ETL/D MCA750ETL, MCA3200ETL and 
MCA6200ETL Macrocell Arrays 
H4C/D Sub-micron H4C Series CMOS Arrays 
HCA62A00/D HCA62A00 Series CMOS Arrays 
HDC/D HDC Series CMOS Arrays 
MCA800ECL/D MCA800ECL Macrocell Array 
MCA1500M/D MCA1500M Macrocell Array 
MCA2200ECL/D MCA2200ECL Macrocell Array 
MCA2500ECL/D MCA2500ECL Macrocell Array 
MCA2800ALS/D MCA2800ALS Macrocell Array 
MCA2800RAM/D MCA2800RAM Macrocell Array 
MCA10000ECL/D MCA10000ECL Macrocell Array 


Brochures/Selector Guides 


BR334/D ASIC Overview ee 
BR357/D EDIF and Semicustom MCA 10000EC ‘ 
BR916/D Packaging Manual for ASIC Arrays Macrocell Arra 
BR931/D Symbols to Silicon (C_LAN) . 
BR1400/D Open Architecture CAD System 


Application Notes/Article Reprints 


AN1093/D Delay and Timing Methods for 
CMOS ASICs 

AN1094/D* Synopsys User's Guide 

AN1095/D Clock Distribution 

AN1096/D Guidelines for Using the 
Mustang™ ATPG System 

AN1098/D* Design Guidelines 

AN1121/D* HDL-Based Design Methodology 

AR330/D High Density ECL Arrays Ease 
System Implementation 

AR332/D CDA Array Papers 

AR336/D ASIC TAB Packaging Papers 

AR337/D Surface Mounting Tackles Fine 


*Advance Information 





Pitches Technical documentation facilitates error-free silicon design. 
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MUSCLE: Mixed-Mode 
Unified Scalable Cell 
Library Elements 


Motorola’s MUSCLE Families of CMOS standard 
cells feature a common but diversified set of digital, 
high-performance analog, and customized memory 
cells based on unified design rules that allow confident 
migration from 2.0u to 0.8. This semicustom program 
provides an unparalleled capability to design mixed-sig- 
nal integrated circuits with state-of-the-art technologies 
that support market leadership products. 

In 1990 this semicustom program attained an electri- 
cal AOQ of 3 ppm, a quality level that exceeded even 
Motorola’s corporate goal of Six Sigma quality. 


Basic Digital Cells 


A large portfolio of digital cells offers standard SSI/ 

MSI functions such as: 

e Input, output, bidirectional, 3-state and open drain 
buffers with up to 48 mA drive capability 

e Active input pull-up and pull-down devices 

e Large variety of elementary and complex gates 

e Multiplexers and multiplexer blocks 

e Single and multiple latches 

e Flip-flops with various features including scan/hold 
flip-flops 

e Counters and counter building blocks 

e Adder/subtracter blocks 


Basic Analog Cells 


Standard and high performance analog functions in- 
clude cells with a wide range of specifications similar to 
the most popular analog ICs in the industry, such as: 

e Analog switches with on-state resistance as low as 

100 ohms 
e Bandgap references, 1.2 V/2.5 V with power down 

capability 
e Comparators with a variety of common mode ranges 


and power down capability 

e Operational amplifiers featuring low offset, enhanced 
output drive capabilities and power down mode with 
1 to 20 MHz unity gain bandwidth 

e A variety of current sources and bias cells 

e Crystal oscillator amplifiers with on-chip bias resistor 
and start-up capacitors 

e Self-contained and 3-pin RC oscillators 

e Power-on-reset with power supply glitch protection 


Customized Memories 


Extensive use of modern silicon compilation tech- 
niques allows the fast customization of RAM and ROM 
blocks, supported by CAD generators for schematic 
capture and simulation. RAMs can be configured to “m” 
words by “n” bits with “m” being any multiple of 16 up to 
4K and “n” being any integer from 1 to 32. Thus, RAM 
blocks of up to 4Kx32 can be generated. Worst case ac- 
cess times for a 256x8 RAM are ranging from 23 ns with 
MDA20 down to 11 ns with the MDAO8. 

ROMs can be configured to “m” words by “n” bits with 
“m” being any multiple of 128 up to 8K and “n” being any 
integer from 1 to 32. Thus, ROM blocks of up to 8Kx32 
can be customized with worst-case access times of 66 
ns for the MDA20 down to 35 ns with the MDA0O8 for an 
8Kx8 ROM. 


Programmable Logic Arrays 


Motorola is developing a PLA supercell compiler as a 
component of our semicustom design capability. A PLA 
compiler provides benefits and advantages which make 
it an indispensable part of our standard cell library: 

e Custom-tailored functions not available in a gate 
array solution 

e Area-saving substitute for ROMs using ESPRESSO 
reduction 

e 10:1 area advantage over combinational logic 

e Support for state machine and logic synthesis tool 
users 


Mixed-Signal Solutions 
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A unique characteristic of PLAs is the “sum-of-pro- 
ducts” logic function, which can be minimized using 
Boolean minimization algorithms such as UC Berkeley’s 
ESPRESSO. By using “don’t care” values to consolidate 
addresses that yield the same output vectors, aPLA can 
implement the same function as a ROM while using only 
a fraction of the silicon area. 


Special Cells 


In addition to the powerful range of cells in the 
MUSCLE library, Motorola works closely with major cus- 
tomers to develop enhanced solutions according to cus- 
tomer specifications. These enhanced solutions quite 
often result in design modifications to some existing 
cells or the development of entirely new cells that are in- 
corporated into our existing library after thorough char- 
acterization. Examples of these modified or newly de- 
veloped cells are: 

e 80 mA high drive CMOS output cells 

e Low offset comparators (typical 2 mV @ 25°C) 

e Low power oscillators (<1 WA) 

e LCD cells customized to specific display configura- 
tions 

e LCD voltage reference cell 

e LCD front/backplane drivers 

e High performance video cells such as a 30 MHz gain 
bandwidth operational amplifier, an 8-bit differential 

DAC with <20 ns settling time, a 7-bit differential ADC 

with 14 MHz sampling, and a smooth differential 2:1 

video multiplexer 


JTAG Boundary Scan Cells 
As a complement to the MUSCLE standard cell 


libraries. Motorola is developing scan cells that provide 
enhanced testability. Designed according to IEEE 
1149.1, these scan cells include: 

e Input/output 

e Bypass register 

e TAP controller, etc. 

By use of both pad and core cells, and hard and soft 
macros, scan methodology can be tailored to both pad 
and core limited designs, making the most efficient use 
of silicon area. This allows the standard cell itself to be 
tested by scan techniques in addition to allowing the 
chip to be integrated into the designer’s board/system 
test requirements. 


CAD Support 


Motorola has developed the MUSCLE standard cell 
libraries with software tools that integrate with the most 
advanced design tools supplied by major CAD software 
vendors. Design tools supported include Cadence’s 
Amadeus design framework with the Verilog simulator, 
closely coupled to the Synopsys design compiler and 
the Cell3 Ensemble sea-of-gates, triple layer metal rout- 
er. Motorola’s Design Verificiation Module (DVM) which 
is made available to customers for netlisting, schematic 
capture, and simulation, supports HP-Apollo/Mentor 
with QuickSim for simulation, TANCELL for placement 
and routing, and Dracula for layout and verification un- 
der Mentor’s 7.0 software release. Motorola will support 
Mentor’s 8.0 Falcon software release and QuickSim II 
simulator. 


Scalability 


MDA20 MDA15 








1x 
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Family Characteristics 
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DL153/D TBD 





: DL149/D DL152/D 


**DVM = Design Verification Module for schematic capture and simulation 

Amadeus, Cell3 Ensemble, Dracula, TANCELL, Composer, and Verilog are trademarks of Cadence Design Systems. 
Falcon, NETED, and QuickSim are trademarks of Mentor Graphics. 

Synopsys is a trademark of Synopsys, Inc. 

Saber is a trademark of Analogy, Inc. 
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CAD Support Features 


MOTOROLA SEMICUSTOM 


Cadence Framework II 
Amadeus 4.1 


Verilog—XL 1.5c 
Motorola “DECAL” 


STL Language 

Timing Analyzer/Veritime 
Synopsys 1.3 

Motorola Simcap-TIC/TSSI 
Cadence/SCS 
TANCELL/Cell3 Ensemble 
Dracula 

Synopsys Test Compiler 


Verilog/Saber/HSPICE 





Verifault 


Front-End System Design 


Design Data Motorola System Design Kit 







Verilog—XL 


Simulator Tool Library Data 


schema.db 






HDL 
(Behavior) 





schema.sdb 

















Verilog-XL 
(Simulator) 


Verilog-PLI 
(Delay Calculator) 





Synopsys 
Internal DB 





Simcap 
| | (Test Vector ERC) 
to Motorola Simulation 


Results 





to Motorola 
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In Brief... 


Motorola continues to be a leading supplier of components for 
microcomputer systems. The product portfolio includes digital signal 
processors; CISC and RISC advanced microprocessors and comple- 
mentary full-function peripherals; a comprehensive selection of 
high-performance microcontrollers; VLSI support functions for PC 
applications; and a broad range of fast static RAM and dynamic RAM 
chips and modules. 

Our commitment is to provide state-of-the-art devices as well as 
continuing support of established products, with six-sigma quality and 
total customer satisfaction. 
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Microcomputer 


Components 

Page 
Digital Signal Processors ................. 2-3 
The M68000 MPU Family ................. 2-11 
The M88000 RISC Family ................ 2-19 
Single-Chip Microcontrollers ............... 2-23 
PC Chip Set Components ................. 2-33 
MOS Memories ...........-...20200+00 00 2-37 
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Digital Signal 
Processors 


In Brief es = 68 Page 
Drawing on both design excellence and expertise in manufacturing, DSP56100 — 16-Bit ................0000 2-4 

Motorola has created a range of architecturally compatible Digital 

Signal Processing chips. The philosophy behind the DSP families has DSP56000 — 24-Bit ..........--eeeecceee 9-5 

been to create compatibility between products as well as conformance 

to international standards. DSP96000 — 32-Bit 2-6 


Currently, Motorola addresses three main areas of DSP hardware: 
general purpose, algorithm specific processors and peripherals. Our 


general purpose processors include 16- and 24-bit fixed point and DSP PeUpNerals: suites ienente Mane Reece 2-/ 
32-bit floating point families. 

In addition, we offer a comprehensive array of development tools to DSP Development Tools .................. 2-8 
give the designer access to the full power and versatility of the DSPs 
with minimum fuss. All the tools were designed for ease of use and Development Software .........ec0e8ce enue 2-9 


functionality. They provide a low-cost means of evaluation and greatly 
simplify the design and development phase of a DSP project. 
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Digital Signal Processors 
16-/24-/32-bit Families — 
Your Complete DSP Solution 


DSP56100 — 16-bit Digital Signal 
Processors 


The DSP56100 family of HCMOS, low power, 16-bit fixed- 
point general purpose Digital Signal Processors (DSP) was 
designed primarily for speech coding, telecommunications 
and control applications. Each family member combines the 
high speed 5616 core with 8K bytes of on-chip RAM, two serial 
ports, one parallel port and a timer, plus the OnCE™ on-chip 
emulator. 

The DSP56156 expands this basic configuration with on- 
chip codec and phase-locked loop (PLL). 
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40 MHz in PGA 


40 MHz in CQFP 
40 MHz in CQFP 
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DSP56156 BENCHMARKS 






DSP56156 Features: 


20 Million Instructions per Second (MIPS) — 50 ns instruc- 
tion cycle at 40 MHz 


Single-cycle 16x16-bit parallel multiply-accumulator 


e Two 40-bit accumulators including extension byte 
e Fractional and integer arithmetic with support for multipreci- 


“ MOTOROLA MASTER SELECTION GUIDE 


sion arithmetic 

Highly parallel instruction set with unique DSP addressing 
modes 

Nested hardware DO loops including infinite loops 
Zero-overhead fast interrupts (two instruction cycles) 
Three 16-bit internal data buses 

Three 16-bit internal address buses 

On-chip peripheral registers memory mapped in data 
memory space 

Low power Wait and Stop modes 

Operating frequency down to DC 

On-chip oscillator 

Single 5V power supply 

2Kx16-bit on-chip data RAM 

2Kx16-bit on-chip program RAM 

Bootstrap loading from external PROM, Host Interface or 
Synchronous Serial Interface 0 (SSIO) 

Synchronous memory expansion port (Port A) with 16-bit 
address and data buses 

24 general purpose |/O pins 

Byte-wide Host Interface with DMA support 

Two independent synchronous serial interfaces 

Built in u-law and A-law compression/expansion 

Up to 32 software selectable time slots in network mode 
16-bit timer with external input/output 

On-Chip Emulation (OnCE™) for unobtrusive, processor 
speed independent debugging 

Hardware support for high-level languages 

Two instruction LMS adaptive filter loop 

On-chip codec 

Phase-locked loop frequency synthesizer 


DSP56000 — 24-bit Digital Signal 
Processors 


The DSP56000 family of 24-bit fixed-point general purpose 
DSPs feature three single-cycle execution units — the Data 
ALU, the Address Arithmetic Unit and the Program Controller 
— which operate in parallel at instruction speeds up to 16.5 
MHz. Xdata, Y data and Program data memories are provided 
on-chip and each is expandable off-chip to provide up to 192K 
words of 24-bit data address space. The on-chip I/O is flexible, 
with two serial ports and a parallel Host. The high throughput of 
the DSP56000/1 makes them well-suited for communication, 
high-speed control, numeric processing and computer and au- 
dio applications. 

The DSP56000 has on-chip Program and Data ROMs that 
can be factory customized. It has a run rate of 10.25 million 
instructions per second and a clock speed of 20.5 MHz. 

The DSP56001 is a RAM-based version of the 56000. Due 
to its on-chip Program RAM, the 56001 is available off the shelf 
for immediate implementation. Itincludes two data ROMs con- 
taining MU-Law and A-Law tables and sine-wave generation 
tables and is available in the following speeds. 

The DSP56001 (20.5 MHz) has a run rate of 10.25 MIPS. 
The DSP56001 (27 MHz) has a run rate of 13.5 MIPS. The 
DSP56001 (33 MHz) has a run rate of 16.5 MIPS. 

The DSP56002 is a RAM-based version designed using the 
Universal Design Rules (UDR) and incorporating on-chip 
emulation (OnCE™). It is available in 40 MHz. 
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DSP56001 BENCHMARKS 





DSP56001 Features: 


e 16.5 Million Instructions per Second (MIPS) — 60 ns in- 
struction cycle at 33 MHz 
24x24—>56-bit parallel multiply/accumulate 
Two 56-bit accumulators 
Linear, modulo and bit reversed address generation 
Nested hardware DO loops 
No overhead auto-return (fast) interrupts 
62 MPU-style instruction types 
Suitable for high level language compilers 
On-chip MCU-style peripherals 
— 24 programmable I/O port pins 
— 8-bit parallel host MPU/DMA interface 
— Serial Communication Interface 
— Synchronous Serial (Codec) Interface 
e On-chip memory 
— Two independent 256x24-bit data RAMs and ROMs 
— 512x24-bit program RAM (DSP56001) 
e Off—chip memory 
— 128Kx24-bit data memory 
— 64Kx24-bit program memory 


PART NUMBERS 
20 MHz ROM-based in PGA 
20 MHz ROM-based in CQFP 
27 MHz RAM-based in PGA 
27 MHz RAM-based in CQFP 


33 MHz RAM-based in PGA 


2/7 MHz RAM-based in PQFP 
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DSP96000 — 32-bit IEEE Floating 
Point Dual-Port Processors 


The DSP96000 is a family of single-chip, dual port, low-pow- 
er, general purpose 32-bit IEEE floating-point DSPs. The cen- 
tral processing unit consists of three execution units operating 
in parallel: the Data ALU, the Address Generation Unit and the 
Program Control Unit. The DSP96002 has full architecture 
compatibility with the DSP56100 and DSP56000 families 
which allows for ease of design and programming when work- 
ing on any Motorola DSP. 

The DSP96002 has two identical memory expansion ports 
simplifying network configurations for multiprocessor and 
DSP96002 communications. These ports interface with 
SRAMs, DRAMs (operating in their fast access modes) and 
video RAMs. Each port can be transformed into a Host Inter- 
face which supports easy interfacing to other processors for 
multiprocessor applications. 

The superior performance of the DSP96002 has allowed 
Motorola to designate it as the Media Engine™ processor. Al- 
though designed primarily for graphics processing, other 
applications include communication, spectrum analysis, in- 
strumentation, speech processing and pattern recognition. 

The DSP96002 is available in 27 MHz, 33 MHz and 40 MHz. 
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PART NUMBERS 


DSP96002 BENCHMARKS 





27 MHz in PGA 
33 MHz in PGA 
40 MHz in PGA 








DSP96002 Features: 
e IEEE 754 Standard SP (32-bit) and SEP (44-bit) arithmetic 


20 Million Instructions per Second (MIPS) — 50 ns instrcu- 
tion cycle at 40 MHz 

60 Million Floating Point Instructions per Second (MFLOPS) 
peak with a 40 MHz clock 


e Single-cycle 32x32-bit parallel multiplier 


Highly parallel instruction set with unique DSP addressing 
modes 

Nested hardware DO loops 

Fast auto-return interrupts 

Two independent on-chip 512x32-bit data RAMs 

Two independent on-chip 1024x32-bit data ROMs 

Off-chip expansion to 2x232 32-bit words of data memory 

On-chip 1024x32-bit program RAM 

On-chip 64x32-bit bootstrap ROM 

Off-chip expansion to 232 32-bit words of program memory 
Two identical external memory expansion ports 

On-chip 2-channel DMA controller 

On-chip emulation (OnCE) for unobtrusive, processor 
speed independent debugging 





DSP Peripherals — 


DSP56200 — The Cascadable 
Adaptive Finite Impulse Response 
Digital Filter 


The DSP56200 is an algorithm-specific DSP peripheral de- 
signed to perform computationally-intensive tasks. Two princi- 
pal algorithms are implemented on the DSP56200 making the 
primary functions finite impulse response (FIR) and adaptive 
FIR filtering. Its performance, features and simple interface 
with host microprocessors make the DSP56200 a natural so- 
lution for echo cancelling, noise cancelling, convolution, corre- 
lation and orthogonal transform applications. 


Key Features: 


Low Power HCMOS 

100 ns per tap throughput 

256x16-bit data RAM 

256x24-bit coefficient RAM 

16x24-bit multiplier, 40-bit accumulation 
Three modes of Operation 

— Single FIR filter 

— Dual FIR filter 

— Single adaptive FIR filter with dc tap and leakage control 
Programmable tap lengths 

— 256 taps in single channel mode 
— 128 taps per channel in dual mode 
Cascadable in single channel mode 
Programmable leakage and gain 

8-bit I/O port with 7 control lines 
Scratch pad memory 

Power down mode 


PART NUMBERS 





10.5 MHz in CERDIP 
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DSP56ADC16 — The Analog to 
Digital Converter 


The DSP56ADC16 is a single-chip, linear analog-to-digital 
(A/D) converter. It is an ideal choice for high-performance digi- 
tal audio systems, voice-bandwidth communication and con- 
trol applications. It does not require antialiasing filters and 
sample-and-hold circuitry because they are an inherent part of 
the sigma-delta technology. The DSP56ADC16 can be easily 
interfaced to the DSP56001 and other host processors using 
its flexible serial interface. 


Key Features: 


16-bit output resolution at 100 kHz from FIR filter 
12-bit output resolution at 400 kHz from Comb filter 
96-dB dynamic range 

90-dB signal-to-THD ratio 

90-dB signal-to-noise ratio 

In-band ripple: <0.001 dB 

Maximum output sample rates: 

— FIR filter — 100 kHz 

— Comb filter — 400 kHz 

Maximum input sample rate is 6.4 MHz 

Maximum internal clock rate is 12.8 MHz 

DC stability is 10-bits 

Supply voltage is single +5V (+10%) 

Supply current is <100 mA 

Linear-phase analog front end and internal digital filters 
Simple serial interface to host microprocessors 
Fully differential inputs 


PART NUMBERS 


16-bit in CERDIP 





16-bit in PDIP 

















DSP Development Tools — 


Application Development Systems 


Every member of the Motorola Family of 16, 24 and 32-bit 
DSPs is supported by a multi-component Application Devel- 
opment System (ADS) which acts as a tool for designing, de- 
bugging and evaluating real-time DSP target system equip- 
ment. The ADS simplifies evaluation of the user’s prototype 
hardware/software product by making all of the essential tim- 
ing and |/O circuitry easily accessible. Using an IBM PC™, Ma- 
cintosh™ Il ora SUN-3™ as a medium between the user and 
the DSP hardware significantly reduces the overall complexity 
and cost of development while increasing the capabilities of 
the system. With the ADS, DSP programs can be executed in 
real-time, single instruction traced or multiple instruction 
stepped with registers and/or memory block contents dis- 
played. The ADS is fully compatible with the CLAS design-in 
software package for each product and may act as an acceler- 
ator for testing DSP algorithms. 

Emulation capability is available for the DSP56000ADS with 
the addition of an emulator cable which plugs into the euro— 
card connector on the ADS board. The DSP56156ADS and 
DSP96002ADS offer an On-Chip Emulation (OnCE™) circuit 
for unobtrusive, processor speed independent debugging. 
The ADS takes full advantage of this circuit to allow the user 
non-intrusive control of the target. 


General ADS Features: 


Software — 

e Single/multiple stepping through DSP object programs 

e Conditional/unconditional software and hardware break- 
points 

e Program patching using a single-line assembler/disassem- 

bler 

Session and/or command logging for later reference 

Loading and saving of files to/from ADM memory 

Macro command definition and execution 

Display enable/disable of registers and memory 

Debug commands which support multiple DSP develop- 

ment 

e Hexadecimal/decimal/binary calculator 

e Multiple input/output file access from DSP object programs 

e On-line help screens for each command and register 

Hardware — 

e Full speed operation 

e Multiple ADM support with programmable ADM addressing 

e Stand-alone operation of ADM after initial development 
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DSP56156ADS Features: 


e System commands from within ADS user interface program 

e 16K words of configurable static RAM expandable to 64K 
words | 

e 2K words of EPROM with sockets expandable to 16K words 

e Full support of multiple data memory maps 

e 96-pin connector provides access to all DSP56156 pins 


DSP56000ADS Features: 


e Host operating system commands from within ADS user in- 
terface program 

8K/32K words of configurable RAM for DSP56000/1 code 
development 

e 96-pin euro-card connector for accessing all DSP56000/1 
pins 

1K words of monitor ROM expandable to 4K words 

e Separate connectors for accessing serial or host/DMA ports 


DSP96000ADS Features: 


e System commands from within ADS user interface program 

e 128K words of configurable static RAM expandable to 512K 
words 

2K words of EPROM with sockets expandable to 64K words 
Full support of multiple data memory maps 

Two sets of 96-pin connectors provide access to all 
DSP96002 pins 











Design-In Software Packages 


The Simulator/Macro-Assembler/Linker/Librarian software 
package is a development system support tool. The Simulator 
program imitates the operation of the DSP on a clock-cycle by 
clock-cycle basis and gives an accurate measurement of code 
execution time. All on-chip peripheral operations, memory and 
register updates and exception processing activities may be 
functionally simulated. 

The full-featured Macro Cross Assembler translates one or 
more source files containing instruction mnemonics, oper- 
ands and assembler directives into a Common Object File For- 
mat (COFF) file which is directly loadable by the Simulator. It 
supports the full instruction set, memory spaces and parallel 
transfer fields of the DSP. 

The Linker relocates and links relocatable COFF object 
modules from the Assembler to create an absolute load file 
which can be loaded directly into the Simulator. The Librarian 
utility will merge separate, relocatable object modules into a 
single file allowing frequently used modules to be grouped for 
convenient linking and storing. 

Each package is available in three versions depending upon 
the Host machine that will be used. The available options are 
for an IBM PC, Macintosh II, SUN-3, SUN-4, or NeXT work- 
station. 


PART NUMBERS 





IBM PC is a trademark of International Business Machines. 
Macintosh is a trademark of Apple Computer, Inc. 

NeXT is a trademark of NeXT Computer, Inc. 

SUN-3 and SUN-4 are trademarks of Sun Microsystems, Inc. 
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NEW C-Compiler Packages 


A full ANSI C compliant compiler, based on GNU technolo- 
gy, provides higher efficiency and implements more than 20 
major optimization techniques. It has improved in-line assem- 
bly capability and an ANSI C preprocessor. The package in- 
cludes the C Compiler, anew COFF Assembler, Linker, com- 
plete ANSI C Libraries and a new C source level debugger as 
well as expanded user’s reference manual. The software 
package is available for various host computers listed below. 


PART NUMBERS 
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The M68000 MPU Family 


] 


i 
My 





... the upward compatible 
8-/16-/32-Bit 

Microprocessor Family 

in Brief... Page 


An MPU For All Functions 





To designers of the most advanced microcomputer systems, the PI CIOPUOC ESS ONS wise Set eay eae deat gee ove 
Motorola M68000 Family of microprocessors need no introduction. 
Products based on its members have become the standard for Integrated Processors .................-+-5. al 
systems utilizing the UNIX operating system and for CAD/CAM 
engineering workstations. They are invading the next generation Coprocessors Be Tare i enlace at Sate Ok hance leh acs Some 2-15 
designs of personal computers and color graphics systems, and they 
find widespread implementation in multi-user/multi-tasking applica- DMA Controllers .........-cccccccccccccceue 9-15 
tions and in small business systems. M68000 MPUs are found in the 
leading products in fault-tolerant systems requiring high performance 
and parallel processing, and raat the eee ie aise for Network Devices ......-..--. 2... essen eee 2-15 
artificial intelligence engines requiring large linear addressing capabili- 
ties. Control applications include graphics, numerical controllers, Data Communication Devices ............... 2-17 
robotics, telecommunications switching and PBX voice/data transmis- 
sion. General Purpose I/O .............000 eee aes 2-17 
Upward Compatibility Fiber Distributed Data Interface ............. 2-17 

The M68000 MPU Family consists of a line of processors based on | 
a 32-bit flexible register set,a large linear address space, a simple yet Development OGG e iteceieted Lae eaten wean atte 9-18 
powerful instruction set and flexible addressing modes. The internal 
architecture of the 8-, 16-, and 32-bit MPU versions, and the common 
instruction set, provide software compatibility and offer an easy upward Support Software .. 2... eee eee. 2-18 


migration path for products requiring increasing levels of processing 
power. 


A Host of Peripherals 

A large selection of full-function peripheral chips complements the 
processor family. Compatible LSI and VLSI chips for memory 
management, data communications, DMA control, network control, 
system interfacing, general I/O and graphics, all simplify system 
design and reduce design and manufacturing cost while improving 
system performance. 
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MC68040 — Block Diagram 


MC68040 
Third-Generation 32-Bit Microprocessor 


The MC68040 is Motorola’s third generation of 
M68000-compatible, high-performance, 32-bit micro- 
processors. The MC68040 is a virtual memory micropro- 
cessor employing multiple, concurrent execution units 
and a highly integrated architecture to provide very high 
performance in a monolithic HOMOS device. On asingle 
chip, the MC68040 integrates an MC68030-compatible 
integer unit, an IEEE 754-compatible floating-point unit 
(FPU), and fully independent instruction and data 
demand-paged memory management units (MMUs), 
including independent 4K-byte instruction and data 
caches. A high degree of instruction execution parallel- 
ism is achieved through the use of multiple independent 
execution pipelines, multiple internal buses, and a full 
internal Harvard architecture, including separate physi- 
cal caches for both instruction and data accesses. The 
MC68040 also directly supports cache coherency in 
multimaster applications with dedicated on-chip bus 
snooping logic. 


The MC68040 is an enhanced, 32-bit, HCMOS 
microprocessor that combines the integer unit process- 
ing capabilities of the MC68030 microprocessor with 
independent 4K-byte data and instruction caches and an 
on-chip FPU. The MC68040 maintains the 32-bit 
registers available with the entire M68000 Family as well 
as the 32-bit address and data paths, rich instruction set, 
and versatile addressing modes. Instruction execution 
proceeds in parallel with accesses to the internal 
caches, MMU operations, and bus controller activity. 
Additionally, the integer unit is optimized for high-level 
language environments. The MC68040 is user-object- 
code compatible with previous members of the M68000 
Family and is specifically optimized to reduce the 
execution time of compiler-generated code. The 
MC68040 is implemented in Motorola’s latest HCMOS 
technology, providing an ideal balance between speed, 
power, and physical device size. 

Instruction execution is pipelined in both the integer 
unit and FPU. Independent data and instruction MMUs 
control the main caches and the address translation 
caches (ATCs). The ATCs speed up logical-to-physical 
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MICROPROCESSORS (continued) 


address translations by storing recently used transla- 
tions. The bus snooper circuit ensures cache coherency 
in multimaster and multiprocessing applications. The 
MC68040 FPU is user-object-code compatible with the 
MC68882 floating-point coprocessor. The FPU has 
been optimized to execute the most commonly used 
subset of the MC68882 instruction set, and includes 
additional instruction formats for single- and double- 
precision rounding of results. 

The MMUs support multiprocessing, virtual memory 
systems by translating logical addresses to physical 
addresses using translation tables stored in memory. 
Each MMU has two transparent translation registers 
available that define a one-to-one mapping for address 
space segments ranging in size from 16 Mbytes to 4 
Gbytes each. The instruction and data caches operate 
independently from the rest of the machine, storing 
information for fast access by the execution units. Each 
cache resides on its own internal address bus and 
internal data bus, allowing simultaneous access to both. 
The data cache provides writethrough or copyback write 
modes that can be configured on a page-by-page basis. 

The MC68040 bus controller supports a high-speed, 
nonmultiplexed, synchronous external bus interface, 
which allows the following transfer sizes: byte, word (2 
bytes), long word (4 bytes), and line (16 bytes). Line 
accesses are performed using burst transfers for both 
reads and writes to provide high data transfer rates. 


MC68030RC,RL,RP,FE 
The Second Generation 32-Bit MPU 


The 030 started with a high performance 020 core and 
added many performance improvement features includ- 
ing increased internal parallelism, dual on-chip caches 
with a burst fillable mode, dual internal data and address 
buses, improved bus interface, and on-chip paged 
memory management unit. 

Two independent 32-bit address buses and two 32-bit 
data buses allow the CPU, caches, MMU, and the bus 
controller to operate in parallel, so the 030 can, for 
example, simultaneously access an instruction from the 
instruction cache, data from the data cache and 
instruction/data from external memory. 

Performance Is further enhanced by on-chip instruc- 
tion and data caches. Separate 256-byte data and 
instruction caches reduce the access time and increase 
CPU throughput by providing data and instructions 
on-chip. 

Overall bus requirements are reduced and multiple 
processors can run more efficiently thanks to increased 
bandwidth of the 030 bus, achieved by the enhanced bus 
controller allowing high speed fills of both data and 
instruction caches. 

The on-chip paged memory management unit trans- 
lates logical address to the corresponding physical 
addresses in 1/2 the time required by the 020 and 
MC68851 Paged Memory Management Unit. Pipelining 
permits this translation to be performed in parallel with 
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other functions so that no translation time is added to any 
bus cycle. 


MC68EC0O30RP 
32-Bit Enhanced Embedded Controller 


The MC68EC030 is a 32-bit embedded controller that 
streamlines the functionality of an MC68030 for the 
requirements of embedded control applications. The 
MC68EC030 is optimized to maintain performance 
while using cost-effective memory subsystems. The rich 
instruction set and addressing mode capabilities of the 
MC68020, MC68030, and MC68040 have been main- 
tained, allowing a clear migration path for M68000 
systems.. The MC68EC030 is object-code compatible 
with the MC68020, MC68030, and earlier M68000 
microprocessors. Burst-mode bus interface is provided 
for efficient DRAM access. 

The MC68EC030 has an on-chip data cache and 
on-chip instruction cache with 256 bytes each. Dynamic 
bus sizing is available for direct interfacing to 8-, 16-, and 
32-Bit Devices. The ECQ30 is available in 25- and 
40-MHz operating frequency providing up to 9.2 MIPS. 
The MC68EC030 includes 32-bit nonmultiplexed ad- 
dress and data buses, sixteen 32-bit general-purpose 
data and address registers, and two 32-bit supervisor 
stack pointers and eight special-purpose control regis- 
ters. The EC030 provides complete support for copro- 
cessors with the M68000 coprocessor interface. There 
is two access control registers that allow blocks to be 
defined for cacheability protection. The pipelined archi- 
tecture, along with increased parallelism, allows internal 
caches accesses in parallel with bus transfers and 
overlapped instruction execution. The enhanced bus 
controller supports asynchronous bus cycles (three 
clocks minimum), synchronous bus cycles (two clocks 
minimum), and burst data transfers (one clock). 


MC68020RC,RL,RP,FC,FE 
The Original 32-Bit Performance Standard 


The MC68020, oh twenty, is the industry’s leading 
32-bit microprocessor because of high performance, 
architecture, ease of design-in, and long-range compat- 
ible growth path. 

The 020 has a full 32-bit internal and 32-bit external, 
regular, symmetrical architecture designed with the. 
customer in mind. It offers all the functionality of the other 
M68000 Family MPUs, and maintains software user- 
code compatibility which controls the expense of your 
product migration. 

Programmers appreciate the large general purpose 
register set, simple yet powerful instruction set and the 
many flexible M68000 addressing modes. The unique 
on-chip instruction cache heps provide burst-mode 
operation to 12.5 MIPS. 

The 020 is the proven leader in high performance 
systems in office automation, engineering workstations, 
fault tolerant computers, parallel processors, telephone 
switching systems, and intelligent controllers. 
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MICROPROCESSORS (continued) 


MC68010LC,P,R,RC,FN 
A Virtual Memory Enhancement 


The MC68010 offers the advantage of Virtual Mem- 
ory. A high-speed loop mode operation executes tight 
software loops faster to enhance performance. Its in- 
struction continuation feature has made it the choice for 
fault-tolerant and parallel processing systems. The 
MC68010 can support a governing operating system 
which handles the supervisory chores of any number of 
subordinate operating systems. 


MC68HCOOOLC,P,R,RC,FN,FC 
A Micropower Alternative 


HCMOS design gives the MC68HCO000 all the func- 
tions and performance of its MC68000 predecessors . . 
. at one-tenth of the operating power requirements. With 
a maximum power dissipation of only 0.175 watts, the 
MC68HCO00 is ideal for high-performance computer 
peripherals, industrial controllers, instrumentation and 
communications equipment. 


MC68HC001RC,FN,FC 
Low Power HCMOS 8-/16-/32-Bit 
Microprocessor 


The MC68HC001 provides a functional extension of 
the MC68HCO00 HCMOS 16-/32-bit microprocessor 
with the addition of statically selectable 8- or 16-bit data 
bus operation. The MC68HC001 is object-code compat- 
ible with the MC68HCOO00, and code written for the 
MC68HC001 can be migrated without modification to 
any member of the M68000 Family. This is possible 
because the user programming model is identical for all 
members of the M68000 Family and the instruction sets 
are proper subsets for the complete architecture. 


MC68s000L,LC,P,R,RC,FN 
The 16-Bit Foundations 


As the first member of the M68000 family, the state- 
of-the-art technology and advance circuit design con- 
cepts of the MC68000 16-bit MPU started a new trend 
in microprocessor architecture. Its seventeen 32-bit 
data and address registers permit rapid internal execu- 
tion of its powerful yet simple instruction set. It is 
designed for large multiprocessing systems and real- 
time applications with vectored interrupts, seven priority 
levels and a 16 megabyte linear addressing space. It 
offers mainframe-like performance, supporting high- 
level languages and sophisticated operating systems. 

The MC68000 MPU has been joined by more 
advanced products with even greater capabilities, yet it 
satisfies a large segment of the existing applications. It 
is extremely cost competitive and it remains one of the 
major growth products in the entire MPU line. 


See package suffix definitions on page 2-18. 


MC68008LC,P,FN 
An 8-Bit Compatible Competitor 


With an 8-bit data bus and 32-bit internal architecture, 
the MC68008 offers performance that competes with a 
number of 16-bit MPUs. It has the same register set, 
same instructions, and the same functionality as the 
MC68000 with extensive exception processing. Large 
modular programs can be developed and executed 
efficiently because of the large, 1-megabit non-seg- 
mented, linear address space. It is the choice for high 
performance, cost effective, 8-bit designs, particularly 
those requiring a migration path to 16-bit or full 32-bit 
operation. 


Integrated Processors 


MC68302RC,FE 
Integrated Multiprotocol Processor 


The MC68302 integrated multiprotocol processor 
(IMP) is a very large-scale integration (VLSI) device 
incorporating the main building blocks needed for the 
design of a wide variety of controllers used in the 
communications industry. The IMP is the first device to 
offer the benefits of a closely coupled, industry-standard 
M68000/MC68008 microprocessor core and a flexible 
communications architecture. The three-channel com- 
munications device may be configured to support a 
number of popular industry interfaces, including those 
for the Integrated Services Digital Network (ISDN) basic 
rate and terminal adaptor applications. Through a 
combination of architectural and programmable fea- 
tures concurrent operation of different protocols (HDLC/ 
SDLC™, UART, BISYNC, DDCMP™, or transparent 
modes) can easily be achieved. Data concentrators, 
modems, line cards, bridges, and gateways are exam- 
ples of suitable applications for this device 

The IMP is a complementary metal-oxide semicon- 
ductor (CMOS) device consisting of an M68000/ 
MC68008 microprocessor core, a system integration 
block (SIB), and a communications processor (CP). By 
integrating the microprocessor core with the serial ports 
(in the CP) and the system peripherals (in the SIB), the 
IMP is capable of handling complex tasks such as all 
ISDN basic rate (2B+D) access tasks. 


MC68340RP,FE 
Integrated Processor with DMA 


The MC68340 is a high-performance 32-bit inte- 
grated processor with direct memory access (IPD), 
combining an enhanced M68000-compatible processor, 
32-bit direct memory access (DMA), and other peripher- 
al subsystems in a single package. The combination of 
peripherals offered in the MC68340 is found in most 
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INTEGRATED PROCESSORS (continued) 
-MC68340RP,FE (continued) 


microprocessor-based systems and in a diverse range 
of applications, including embedded control and general 
computing. Applications requiring very high-speed DMA 
transfers will especially benefit from the MC68340. For 
all applications, the high level of functional integration 
results in significant reductions in component count, 
power consumption, board space, and cost while 
yielding much higher system reliability and shorter 
design time. 

The MC68340 includes the Central Processor Unit 
(CPU), where most of the data manipulation and 
decisions are made, and a DMA controller for indepen- 
dently moving large blocks of data around memory or 
between memory and peripherals. Both of these in a 
single chip, the MC68340 IPD comprises many of these 
common elements of a digital system. Each element is 
designed to operate with the other elements of the chip 
at peak efficiency: all talking together over the same bus; 
all synchronized with the same signals; all running at the 
same high speed. The resulting chip allows system 
designers to more quickly develop their specific product 
since a major portion of their hardware design has been 
completed. Since much of the system is supplied in the 
MC68340, many smaller applications need only to add 
the memory system. All that remains is to program the 
hardware to perform the desired tasks. 


Coprocessors 


MC68851RC 
Paged Memory Management Unit, PMMU 


The PMMU is a 32-bit memory manager which pro- 
vides full support for a demand paged virtual environ- 
ment with the 68010 or MC68020. It supports a 
4-gigabyte addressing space when used as a coproces- 
sor with the MC68020. It supports a 4-gigabyte address- 
ing space when used as a coprocessor with the 
MC68020. An on-chip address translation cache mini- 
mizes translation delays and maximizes system per- 
formance. 


MC68881RC,FN 
A Floating Point Coprocessor 


Designed specifically for arithmetic expansion of the 
MC68020 MPUI, this powerful coprocessor can also be 
used as a peripheral to all other M68000 family mem- 
bers, and with non-M68000 processors as well. It 
performs floating point math calculations in_ strict 
conformance to a full implementation of the IEEE 
Standard for Binary Floating Point Arithmetic (754) and, 
in addition to the basic add, subtract, multiply, and divide 
functions, it handles full selection of transcendental and 
non-transcendental operations. These operations in- 
clude root values, trigonometric functions, exponentials, 
hyperbolics, and logs. All functions are calculated to 80 
bits of extended precision in hardware. 


See package suffix definitions on page 2-18. 
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MC68882RC,FN 
Enhanced Floating Point Coprocessor 


The MC68882 is pin-to-pin hardware and software 
compatible with the MC68881 Floating Point Coproces- 
sor and implements a variety of performance enhance- 
ments including dual-ported registers and an advanced 
pipeline. Additional circuitry allows execution of multiple 
instructions in parallel for more than twice the Floating 
Point performance of the trail-blazing MC68881. Where 
higher performance requirements’ indicate, the 
MC68882 is a drop-in replacement for the MC68881. 


DMA Controllers 


MC68450L,R,RC 
DMA Controller DMAC 


The DMAC maintains high-performance data move- 
ment for complex M68000 MPU-based systems. While 
pin compatible with the MC68440 DDMA, the DMAC 
offers four completely independent DMA channels. In 
addition to all the features of the DDMA, the DMAC also 
provides very sophisticated manipulation of data 
through sequential and linked array-chained addressing 
capabilities. 


MC68440L,P,R,FN 
Dual Direct Memory Access Controller, 
DDMA 


The DDMA complements the performance capabili- 
ties of M68000 microprocessors by moving blocks of 
data in a quick, efficient manner with a minimum of 
intervention from the MPU. The DDMA performs 
memory-to-memory, peripheral-to-memory, and memo- 
ry-to-peripheral transfers through each of two complete- 
ly independent DMA channels. The DDMA also offers 
two interrupt vectors per channel and supports both 8-bit 
and 16-bit data transfers. 


Network Devices 
MC68824RC,R,FN 
Token Bus Controller, TBC 


The TBC is the industry’s first single-chip VLSI device 
to implement the IEEE 802.4 Media Access Control 
Sublayer of the ISO Data Link Layer, as specified by 
General Motors Manufacturing Automation Protocol, 
MAP. The TBC supports serial data rates of 1,5, and 10 
Mbps and relieves the host processor of the frame 
formatting and token management functions. For effi- 
cient transfer of data frames, to and from memory, the 
TBC features an on-chip four-channel DMA with bus 
master capability, a 32-bit address range, an 8- or 16-bit 
data bus, and a 40-byte FIFO. The MC68824 also offers 
support options for network bridges, real-time support 
and network monitoring services. 











NETWORK DEVICES (continued) 


MC68184P 
Broadband Interface Controller 


The MC68184 broadband interface controller (BIC) is 
a high-performance interface device for use with the 
MC68824 token bus controller (TBC) to implement the 
digital portion of the physical layer of a broadband IEEE 
802.4 token bus node. The BIC manipulates both data 
and control for RF transmitter circuitry and RF receiver 
circuitry. The CMOS BIC supports data rates up to 10 
Mbps using a duo-binary modulation technique and 
provides 20 lines for receiver/transmitter control with 13 
user-defined outputs. 

The BIC performs the digital functions of the physical 
layer when implementing a broadband token bus node. 
The modem side of the BIC provides data and control for 
the RF transmitter/receiver circuitry. A standard serial 
interface is used to connect the BIC to the MC68824 
TBC. The TBC performs the media access control 
(MAC) function. The MC68184 has the ability to 
scramble and descramble data. 


MC68185RC,FN 
Twisted-Pair Modem 


The MC68185 twisted-pair modem (TPM) is used in 
conjunction with a MC68824 token pus controller (TBC), 
an RS485 transceiver, and a twisted-pair media to 
implement a low-cost area network (LAN). The 
MC68824 TBC implements the layer 2 media access 
control (MAC) portion of the IEEE 802.4 LAN station and 
receiver portion for the IEEE 802.2 logical link control 
(LLC) type 3 as well as providing support for LLC type 
1 and type 2. The TPM interfaces directly to the TBC, 
providing physical layer management, including MAC 
symbol encoding/decoding at data rates up to 2 Mbps. 

The TPM contains an 32 kHz to 20 MHz on-chip 
crystal oscillator that generates a transmit clock without 
external circuitry. The physical layer management 
includes local loopback mode, transmitter enable, and 
reset. An on-chip digital filter provides for noise reduc- 
tion of received data. 


MC68194RC,FN 
Carrierband Modem 


The bipolar LSI MC68194 carrierband modem 
(CBM), when combined with the MC68824 token bus 
controller (TBC), provides an IEEE 802.4 single-chan- 
nel, phase-coherent carrierband, local area network 
(LAN) connection. The CBM performs the physical layer 
function, including symbol encoding/decoding, signal 
transmission and reception, and physical management. 

The CBM provides the three basic functions of the 
physical layer: data transmission to the coaxial cable, 
data reception from the cable, and management of the 
physical layer. For standard data mode (also called MAC 
mode), the CBM receives a serial transmit data stream 
from the TBC (called symbols or atomic symbols), 


See package suffix definitions on page 2-18. 


encodes, modulates the carrier, and transmits the signal 
to the coaxial cable. Also in the data mode, the CBM 
receives a signal from the cable, demodulates the 
signal, recovers the data, and sends the received data 
symbols to the TBC. End-of-transmission receiver 
blanking as required by IEEE 802.4 is supported. 
Communication between the TBC and CBM is through 
a standardized serial interface consistent with the IEEE 
802.4 DTE-DCE interface. 


MC68195FN 
LocalTalk Adaptor 


The MC68195 LocalTalk adaptor (LA) is used in 
conjunction with the MC68302 integrated multiprotocol 
processor (IMP) to build a network interface to Local- 
Talk™, also known as AppleTalk™. LocalTalk refers to 
the 230.4-kbps local area network (LAN) that connects 
multiple MaciIntosh™ computers and printers. 

The LA provides LocalTalk support for any two of the 
three IMP serial channels. Combinations of multiple LA 
and/or IMP devices may be used to support additional 
LocalTalk channels. Non-LocalTalk applications can use 
the LA device with the IMP to build proprietary 
HDLC-based LANs at up to 2.5 Mbps using bi-phase 
space (FMO) encoding. 


MC68605RC,R,FN 
X.25 Protocol Controller, XPC 


The XPC implements the 1984 CCITT X.25 Recom- 
mendation Data Link Procedure (level 2) LAPB. In 
addition to handling the lower level communications 
functions (HDLC framing, CRC generation/checking, 
and zero insertion/deletion), the XPC also independent- 
ly handles higher level communications functions (frame 
sequencing, retransmission, flow control, retries limit 
and timeout conditions). This allows the host to operate 
almost totally isolated from the task of ensuring error- 
free transmission and reception of data. 


MC68606RC,FN 
Multi-Link LAPD Controller CCITT 
Q.920/Q.921, LAPD 


The MC68606 Multi-link LAPD (MLAPD) Protocol 
Controller fully implements CCITT Recommendation 
Q.920/Q.921 Link Layer Access Procedure (LAPD) 
protocol for ISDN networks. The MLAPD is designed to 
handle both signalling and data links in high-perfor- 
mance ISDN primary rate applications. 

This VLSI device provides a cost-effective solution to 
ISDN link-level processing with simultaneous support 
for up to 8K logical links. The MC68606 is an intelligent 
communications protocol controller compatible with 
AT&T specifications for ISDN devices and features low 
power consumption and high performance, with an 
aggregate data rate in excess of 2.048 Mbps. 
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Data Communication Devices 


MC68681P,L,FN 
MC2681L,P,FN 

Dual Universal Asynchronous 
Receiver/Transmitter, DUART 


The MC68681 features two completely independent 
full-duplex asynchronous receiver/transmitter channels 
that interface directly to the M68000 microprocessor 
bus. Receiver data registers are quadruple buffered and 
transmitter data registers are double buffered for mini- 
mum MPU intervention. Each has its own independently 
selectable baud rate. Multifunction 6-bit input port and 
8-bit output port, a 16-bit programmable counter/timer, 
interrupt handling capabilities, and a maximum one- 
megabyte per second transfer rate make the DUART an 
extremely powerful device for complex data communi- 
cation applications. Full device functionality with an 
M6800 bus interface is provided by the MC2681. 


MC68661P 

MC2661P 

Enhanced Peripheral Communication 
interface, EPCI 


The EPCI is a universal synchronous/asynchronous 
data communications controller that interfaces to the 
M68000 Family and most other 8- or 16-bit microproces- 
sors. Its receiver and transmitter are double buffered for 
efficient full- and half-duplex operation. An internal baud 
rate clock (with various baud rate sets available) 
eliminates the need for a system clock. The EPCIl 
converts parallel data characters accepted from the 
microprocessor data bus into transmit-serial data. 
Simultaneously, the EPCI can convert receive-serial 
data to parallel data characters for input to the MPU. 


General Purpose I/O 


MC68230LC,P,FN 
Parallel Interface/Timer, PI/T 


The PI/T provides versatile double-buffered parallel 
interfaces and a system-oriented timer for M68000 
systems. The parallel interfaces operate either in a 
unidirectional or bidirectional mode, either 8- or 16-bit 
wide. The timer is 24 bits with full programmability and 
a 5-bit prescaler. The PI/T has a complete M68000 bus 
interface and is fully compatible with the MC68450 
DMAC. 


MC68901LC,P,FN 
Multifunction Peripheral, MFP 


The MFP provides basic microcomputer function 
requirements as a single companion chip to the M68000 


See package suffix definitions on page 2-18. 
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Family of Micorprocessors. Features provided via a 
direct M68000 system bus interface include a full- 
function, single-channel universal serial asynchronous 
receiver/transmitter (USART) for data communication, 
an 8-source interrupt controller, eight parallel I/O lines, 
and four 8-bit timers. 


Fiber Distributed Data 


Interface 


Fiber Distributed Data Interface (FDDI) is defined as 
a dual fiber-optic token ring LAN (Local Area Network) 
that can support rates up to 100 Mbps. It can accommo- 
date rings with 1,000 stations. Two Kilometers between 
stations, and up to 200 kilometers in total length. This 
technology is driven by the need to support high 
performance distributed computer systems which are 
becoming faster and more powerful, thus imposing a 
greater need for network speed and bandwidth. Other 
uses for FDDI include backbone networks connecting 
Ethernet, Token Bus, and Token Ring segments and 
back end networks connecting high-speed peripherals. 
FDDI is an American National Standards Institute 
(ANSI) standard. Motorola’s FDDI chip set includes the 
MC68836, MC68837, MC68838, and MC68839. 


MC68836FN 
FDDI Clock Generator 


The MC68836 FDDI Clock Generator (FCG) imple- 
ments part of the Physical Layer (PHY) functions of the 
FDDI standard including clock recovery, data recovery, 
and NRZI conversions. The FCG also does a five-bit 
parallel to serial conversion during transmission, and a 
serial to five-bit parallel conversion during reception. 
The FCG uses the five-bit parallel interface to communi- 
cate with the MC68837 device. The FCG directly 
connects to fiber optic modules through differential 
driver/receiver pins. Features include full duplex opera- 
tions, 125 MHz clock recovery from incoming serial 
NRZI data stream, and 125 MHz transmit clock genera- 
tion. 


MC68837RC,FC 
Elasticity Buffer and Link Manager 


The Elasticity Buffer and Link Manager (ELM) imple- 
ments the remaining of the PHY functions of the FDDI 
standard including data framing, elasticity buffer, encod- 
ing, decoding, smoothing, line sate detection, and 
repeat filter. The ELM also implements some Station 
Management (SMT) functions which are : Connection 
Management (CMT), Physical Connection Manage- 
ment (PCM), Physical Connection Insertion (PCI), and 
Link Error Monitor (LEM). 












FIBER DISTRIBUTED DATA INTERFACE (continued) 


MC68838RC,FC 
Media Access Controller 


The Media Access Controller (MAC) implements the 
MAC portion of the FDDI standard. The MAC protocol is 
the lower sublayer of the ISO OSI data link layer and 
provides for fair and deterministic sharing of the physical 
medium, address recognition, frame check sequence 
generation and verification, frame insertion, frame 
repetition, frame removal, token generation, and certain 
error recovery procedures. Features on the MC68838 
include independent receive and transmit data paths 
and state machines, bridging support including a bit 
order reversal option, a count and void frame bridge 
stripping algorithm, and CRC appendage on a per frame 
basis. The MAC also contains an interface to Content 
Addressable Memory (CAM) for individual and multicast 
address recognition. 


MC68839RC,FC 
FDDI System Interface 


The FDDI System Interface (FSI) is a high perform- 
ance interface device which can easily connect to any 
bus including high speed processors, little- and big-en- 
dian busses, and multiplexed/non-multiplexed address 
data busses. Its primary purpose is to interface the FDDI 
protocol devices to the user system bus. FSI features 
include support for a ring buffer structure, addressing 
flexibility, programmable partitioned internal RAM for 
temporary data storage, two.32-bit ports, the ability to 
sustain (60 us) bus latencies, support for synchronous 
and asynchronous frames, and the ability to chain 
multiple buffers per frame. 


Development Tools 


M68302ADS 
Application Development System 


The M68302ADS is a stand-alone board developed 
by Motorola that includes software modules (driver 


code, LAPB, LAPD, and X.25), a real-time kernel, and 
a monitor/debugger. The board consists of the 
MC68302, memory (512K bytes of RAM expandable to 
1M bytes, 256 bytes of EPROM and EEPROM), and an 
MC68681 DUART (to allow all MC68302 serial ports to 
be available to the user). It is an inexpensive, ideal 
platform for software development and testing. 


M68FADS 
FDDI Chip Set 
This development tool includes the FDDI ADS board 


and SMT source code on an Apple or MS-DOS 3.5” 
diskette or DC600A cartridge tape. 


M68340EVS 
Evaluation System 
The M68340EVS consists of a platform board (PFB), 


a business card computer (BCC), and a BCC develop- 
ment interface (BCCD)I). 


Support Software 


M68KESW-PC1 


This Intermetrics software package is for the 68K 
Family (68000, 68008, 68HC001, 68010, 68020, 68030, 
68EC030, 68040, 683xx). The M68KESW InterTools 
package includes C compiler, assembler/linker, run-time 
libraries, and one year of support from Intermetrics. 


M68040FPSP 


This software provides 68040 floating point emulation 
of unimplemented 68881/68882 functions. 





InterTools is a trademark of Intermetrics, Inc. 
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In Brief... 


The life of a successful microprocessor architecture can be 
expected to span decades. The 88000 RISC architecture was 
designed as an extensible architecture allowing generations of future 
product family members well into the next century. The flexible design 
of the 88000 allows for the addition of special function units in the 
future. These special function units will accelerate floating point 
operations, graphics, and other sophisticated applications. 
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The M88000 RISC Family 
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Motorola’s 88000 RISC 
Microprocessors 


...an architecture you 


can build on 


The 88000 RISC was designed from the start for 
superscaler implementations. In fact, the design of the 
coming second generation 88110 microprocessor is a 
unique superscaler implementation called Symmetric 
Superscaler.™ The Symmetric Superscaler design al- 
lows you to execute multiple instructions in a single clock 
cycle without any restrictions on instruction ordering. So 
there are no wait states or performance penalties 
because of out of order instructions. 

Also, while other RISC microprocessors may be 
limited in the number of instructions they can execute in 
a single clock cycle, future members of the 88000 will be 
able to deliver 6, 8, 10 or even more instructions per 
clock cycle, thus providing the performance edge 
required for next generation system designs. 


Performance Plus Software Compatibility 


Although high performance is recognized as a key 
feature for systems design, it is even more important to 
maintain software compatibility. Motorola’s 88000 Fami- 
ly comes from the only company committed to long term 
upward software compatibility through such features as 
register scoreboarding and protected pipelines. Our 
goal is to make sure each successive generation of the 
88000 RISC family delivers a performance level 4 times 
greater than the preceding generation while maintaining 
software compatibility. This gives, the opportunity for 
designing one of the industry’s highest performance 
systems, while leveraging your largest dollar investment 
in new systems, your software. 

software compatibility is also promoted through 
standards to provide an open systems environment 
benefitting system companies, software developers, 
and end users because 88000 based systems from 
different vendors will run all of the same software. 


Microprocessor 


MC88100RC 
32-Bit RISC Microprocessor 


The MC88100 is the first processor in the M88000 
Family of RISC (reduced instruction set computer) 
microprocessors. Implemented with Motorola’s HCMOS 
technology, the MC88100 incorporates 32-bit registers, 
data paths, and addresses. In designing the MC88100, 
Motorola has incorporated a high degree of fine-grain 
parallelism; four, independent execution units maintain 
separate, fully concurrent execution pipelines. Most 
instructions operate in one machine cycle or effective 


concurrent execution can be accomplished through 
internal pipelines in one machine cycle. A common 
register file provides data sharing and synchronization 
control among the execution units through register 
scoreboarding. 

The MC88100 addresses a variety of applications 
requiring high operational speeds and efficient, fast- 
execution architectures. All data manipulation instruc- 
tions are nondestructive register to register or register 
with immediate operations, allowing both fast operand 
access and operand reuse. IEEE 754 floating-point 
arithmetic is supported in the processor. Instruction and 
data memory space are accessed through separate 
memory ports, allowing simultaneous access to dedi- 
cated memory areas. The 88000 Family includes the 
MC88200 CMMU (cache/memory management unit), 
which adds high-speed memory caching, two-level, 
demand-paged memory management, and support for 
shared-memory multiprocessing. The 88000 Family 
also includes a full line of highly optimizing compilers, 
operating systems, development boards, and develop- 
ment tools. 


Cache/Memory 
Management Units 


MC88200RC 
16-Kilobyte Cache/Memory Management 
Unit (CMMU) 


The MC88200 CMMU is a high-performance, 
HCMOS VLSI device providing zero-wait-state memory 
management and data caching. The MMU (memory 
management unit) efficiently supports a demand-paged 
virtual memory environment with two logical address 
ranges (user/supervisor) of 4 gigabytes each. Trans- 
lated addresses are provided by one of two ATCs 
(address translation caches), providing address transla- 
tion in one clock cycle for most memory accesses. The 
PATC (page address translation cache) is a 56-entry, 
fully associative cache containing recently used transla- 
tions for 4-kilobyte memory pages and is maintained by 
MC88200 hardware. The BATC (block address transla- 
tion cache) is a 10-entry cache, loaded by software, 
containing translations for 512-kilobyte memory blocks. 
The BATC translations are used for operating system 
software or for other memory-resident instructions and 
data. In addition, the MMU provides access. control for 
the two logical address spaces. The CMMU data cache 
is a 16-kilobyte, four-way, set-associative cache for 
instruction or data storage. The cache incorporates 
memory-update policies and cache-coherency mecha- 
nisms that support multiprocessor applications. The 
MC88200 CMMU also includes an MC88100-compat- 
ible P bus (processor bus) interface and an M bus 
(memory bus) interface. A processor may use two or 
more CMMwUs for increased data cache and ATC sizes. 
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MC88&204RC 
64K-Byte Cache/Memory Management 
Unit (CMMU) 


The MC88204 CMMU is a high-performance, 
HCMOS VLSI device providing zero-wait-state memory 
management and data caching. The memory manage- 
ment unit (MMU) efficiently supports a demand-paged 
virtual memory environment with two logical address 
ranges (user/supervisor) of 4 Gbytes each. Translated 
addresses are provided by one of two address transla- 
tion caches (ATCs), providing address translation in one 
clock cycle for most memory accesses. The page 
address translation cache (PATC) is a 56-entry, fully 
associative cache containing recently used translations 
for 4K-byte memory pages and is maintained by 
MC88204 hardware. The block address translation 
cache (BATC) is a 10-entry cache, loaded by software, 
containing translations for 512K-byte memory blocks. 





The BATC translations are used for operating system 
software or for other memory-resident instructions and 
data. In addition, the MMU provides access control for 
the two logical address spaces. The CMMU data cache 
is a 64K-byte, four-way set-associative cache for 
instruction or data storage. The cache incorporates 
memory-update policies and cache-coherency mecha- 
nisms that support multiprocessor applications. The 
MC88204 CMMU also includes an MC88100-compat- 
ible processor bus (P-bus) interface and memory bus 
(M-bus) interface. 

The MC88204 CMMU is completely software and 
pin-level compatible with the MC88200 16K-byte 
CMMU. The functionality of the MC88204 is identical to 
that of the MC88200. With board layout constraints in 
mind, acentral processing unit (CPU) may use up to two 
MC88204 CMMuUs on the data P-bus and up to two 
MC88204 CMMUs on the instruction P-bus to increase 
data cache and AIC sizes. 
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Motorola offers the most comprehensive selection of high- 
performance microcontrollers anywhere — from our industry-standard 
8-bit devices to the cutting-edge technology of our new 16- and 32-bit 
products. Just pick the family of products that meets your needs for 
price and performance, then select from the incredible variety of 
on-chip peripherals to fill the precise requirements of your design. 

The sophisticated on-chip capabilities of the M68HC11, M68HC 16, 
and M68332 Families in particular have proved ideal for the 
fast-response, interrupt-intensive demands of embedded control 
environments. 

All our 8-bit families are “related,” so you can change families to 
upgrade a system without having to start over with new architecture 
or software. The same upward source code compatibility exists within 
our 16- and 32-bit families. Not only that, but the 16-bit line is fully 
compatible with the 8-bit families, so you can even jump from 8- to 
16-bit technology without starting from scratch. 
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The M68300 Family — 32-Bit, HCMOS 


The high-performance M68300 Family is designed for em- design flexibility, with microcontroller-family upward migration 
bedded control applications. It integrates the proven perform- capabilities and compatibility with our large 68000 installed 
ance of the 6800-based microcontrollers with the incredible software base. 


power of 68000-based microprocessors. The result is more 


RTI, WDOG ~0-16.8 132 FC a from MPU Div 
132 FE 32 Address Lines 
a Chip Selects 
General Purpose Timer: 43 0-16.8 132 FC External Bus 
3o0r4IC, 40r5 OC, 132 FE 12 Chip Selects 
Pulse Accumulator, Synthesized Clock 
2 PWM, RTI, WOOG 


TPU: 16 intelligent Queued 0-16.8 132 FC External Bus 
1. coded channels, SPI, SCI 132 FE 12 Chip Selects 
RTI, WDOG Synthesized Clock 
2 16 bit Timers w/ 28 0-16.8 144 FE N/A Available from MPU Div 
8 bit prescaler, RTI, 144 RP 32 Address Lines 
WDOG 2 Chip Selects 
2 ch 32 bit DMA 





See Definitions on page 2-26. 
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The M68HC16 Family — 16-Bit, HCMOS 


The M68HC16 Family uses a modular approach incorporat- times that of the M68HC11 line. Coupled with the ease of mov- 
ing peripherals from our rapidly-growing M68300 Family, pow- ing up from 8-bit predecessors, it gives unparalleled power, 
erful control-oriented DSP instructions, and speed that is eight speed, and room to grow. 





General Purpose Timer: | Queued | Yes 50 0-16.8 132 FC N/A External Bus : 
3o0r41C,40r5 OC, SPI, SCI 132 FE 12 Chip Selects 
Pulse Accumulator, Synthesized CLock 
ee 2 PWM, RTI, WOOG 
See Definitions on page 2-26. 


The M68HC11 Family — 8-Bit, HCMOS 


The MCUs in the high-speed, low-power M68HC11 Family capabilities, including flexible serial interfaces, powerful tim- 
contain a variety of sophisticated on-chip peripheral ers, and highly accurate A/D converters. 
MC68HC11A8 
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THE M68HC11 FAMILY (continued) 
Microcontrollers 





























16 bit-3 IC, 5 OC, SPI, SCI | Yes | 22 0-3.0 52 FN N External Bus 
RTI, WDOG, | 48P Port Replacement HC24 
Pulse Accumulator 
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Port Replacement HC24 
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16 bit-3 IC, 5 OC, 
RTI, WDOG, 
Pulse Accumulator 


SPI, SCI | Yes 










0-3.0 | 52FN N/A 
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512 16 bit—3 or 4 IC, 


4or5 OC, RTI, WDOG, 


256 | 16 bit-3 IC, 5 OC, SPI, SCI | Yes | 38 0-3.0 52 FN 711E9 
RT!, WDOG, 48 P 
Pulse Accumulator 
256 512 16 bit-3 IC, 5 OC, SPI, SCI | Yes | 38 0-3.0 52 FN 711E9 
RTI, WDOG, 48 P 
Pulse Accumulator 
192 16 bit—3 or 4 IC, SPI, SCI 14 0-3.0 40 P N/A External Bus 
4 or 5 OC, RTI, WDOG, 44 FN Port Replacement HC27 
Pulse Accumulator 44 FU 
192 16 bit-3 or 4 IC, SPI, SCI 32 0-3.0 40P 711D3 
4 or 5 OC, RTI, WDOOG, 44 FN 
Pulse Accumulator 44 FU 


52 FN N/A External Bus 
Port Replacement HC24 


SPI, SCI | Yes 
Pulse Accumulator 
52 FN N/A External Bus 
EEPROM Block Protect 
Port Replacement HC24 
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256 eK 16 bit-3 or 4 IC, -Yes | 38 External Bus 
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16 bit-3 or 4 IC, SPI, SCI | Yes 
4o0r5 OC, RTI, WDOG 
16 bit—3 or 4 IC, SPI, SCI | Yes 
4 or 5 OC, RTI, WDOG, | 
Pulse Accumulator 
512 16 bit-3 or 4 IC, SPI, SCI | Yes 
4or5 OC, RTI, WDOG, 
Pulse Accumulator 


16 bit—-3 or 4 IC, 
4 or 5 OC, RTI, WDOG, 
Pulse Accumulator 


512 16 bit-3 or 4 IC, 
4 or 5 OC, RTI, WDOG, 
Pulse Accumulator 


on 
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THE M68HC11 FAMILY (continued) 
One-Time Programmable and Reprogrammable MCUs 
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See Definitions on page 2-26. 


The M68HC05 Family — 8-Bit, HCMOS 


The rapidly growing M68HCO05 Family is the basis for Moto- without having to invest time and money on developing a 
rola’s popular CSIC program of affordable customer-specified whole new device. 
microcontrollers. It offers more on-chip memory and peripher- The following table lists the most popular devices currently 
al options than virtually any other microcontroller line, making available. Over 100 CSICs are available or in development, 
it possible for designers to match “ideal” system requirements with more being designed all the time. 
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THE M68HC05 FAMILY (continued) 
Microcontrollers 


4K 176 16-Bit—2 IC, 2 OC, SCI Yes | 32 0-2.1 56-B 705B5 2 PWMs 
WDOG 52-FN 805B6 
16-Bit-2 IC, 2 OC, 32 0-2 56-B 705B5 2 PWMs 
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1 OC, WDOG Chip 
16K | 352 2 Timers (8 64-FU 16 Lines High-Voltage 
68-FN Interrupt 
28-P 705P9 
28-DW 
28-P 705P9 
28-DW 


A 


wo 
(op) 
nN 


16-Bit), 1 IC, ee 


Let diated atacee =P 
4K 176 16-Bit—1 IC, 1 OC, SIOP 
WDOG 
2K 128 16-Bit—1 IC, 1 OC, SIOP 
WDOG 
SIOP 


28-P 705P9 
28-DW 


LVI Option on EEPROM 
(LVPI) 






2K 112 32 15 stage multi- 28-P 505P8 
function, RTI, 28-DW 
WDOG 
2K 128 16-Bit—1 IC, 1 OC, Yes | 21 0-2.1 28-P 705P9 Low cost 
WDOG 28-DW 


SN 
ic 
ic 


Smart Card MCU, Security 
16-Bit—1 IC, 1 OC, SIOP | Yes | 30 0-2.1 40-P 
WDOG 


Smart Card MCU, Security 
15K | 320 16-Bit—1 IC, 1 OC, SIOP Yes | 30 0-2.1 40-P On-Screen Display, 
WDOG 9 PWMs 





et 
ae 
rn 
— 


On-Screen Display, 
9 PWMs 
16-Bit—1 IC, 1 OC, SIOP Yes | 16 0-2.1 42-B 705T8 On-Screen Display, 
RTC 5-Channel PWM 
16-Bit-1 IC, 1 OC, Yes | 28 0-2.1 56-B 705T7 On-Screen Display, 
RTC 9 PWMs 





MOTOROLA MASTER SELECTION GUIDE REV 4 
2-28 


THE M68HC05 FAMILY (continued) 
One-Time Programmable and Reprogrammable MCUs 


16-Bit-2 IC, 2 OC, 32 0-2.1 56-B PWM 
WDOG 52-FN 
16-Bit-2 IC, 2 OC, SIOP 32 0-2.1 40-P LVI Option, 10 mA Sink Port 
WDOG 40-FN 


16-Bit-1 IC, 1 OC, | SPI, SCI 31 Low Voltage & High Speed Ver- 
WDOG sions Available 
a - . 
16-Bit-1 IC, 1 OC, | SPI, SCI 0-2.1 40-P Expanded Port D 
WDOG 44-FS y 
40-S 
16-Bit-1 IC, 1 OC SCI | Pd et? 20-24 | 40-P 5-Channel PWM, 24 mA Sink Port 
44-FN 
40-S 
15-Stage-RTI, 20 0-2.1 28-P Internal PLL Clock Synthesizer. 
WDOG, RTC 28-DW 
28-S 


16-Bit-2 IC, 2OC | SPI | No | | 0-21 | 42-B | DTMF, |DTMF,ToneGenerator Generator 
15 stage multi- Es et 2.1 20- 28 
function, RTI, 20-DW 
WDOG 20-S 
16-Bit-1 IC, 1 OC ics es 80-FB | 8-Bit Event Counter 
16-Bit—1 IC, 1 OC, SIOP 0-2.1 
WDOG 
ee IC, 2 OC, IC Yes | 24 0-2.1 56-B On-Screen Display, 
RTC 8-Channel PWM 
aie 16-Bit-2 IC, 2 OC, SCI Yes | 32 0-2.1 56-B PWMs 
WDOG 52-FN 
16-Bit-1 IC, 1 OC |} SPI, SCI 31 0-2.1 40-P Low Voltage & High Speed Ver- 
44-FN sions Available 


G 
© 
& 
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The M6801 Family — 8-Bit, HMOS 


The powerful, versatile M6801 Family devices can be hard- tion monolithically or be expanded to address up to 64K bytes 
ware-programmed into eight different operating modes to of external memory. 
function in a variety of applications, and each device can func- 
Microcontrollers 


a0 
Tor] 


ER 
a_i 


[sci | No 
Treen 1c,100 | sci] No 
Tscr | wo | 


/A 
40P N/A 





The M6804 Family — 8-Bit, HMOS 


The M6804 Family combines the cost-efficiency of 4-bit de- 
vices with the processing power of 8-bit technology. Their low 
cost makes them ideal replacements for TTL logic. 


Microcontrollers 


Po | ee | — | wo | v2 [eoocone| cor | NA 
eet | — | No | 12 [eozoomte[ o0P | NA | 
rioee | se [0 eet | — | no [20 [en-eonriz | 20-7 | Toure 


The M6805 Family — 8-Bit, HMOS 





The M6804 Family design includes bit-modify and test in- ROM/RAM capacity and various on-chip peripherals are avail- 
structions, as well as powerful indexing mode. A range of able. 
Microcontrollers 


20 0.1-1.0 28-P 705P3 LVI Option 
28-FN 


Yes | 32 0.1-1.0 40-P 705R3 LVI Option, Prog. Prescaler 
44-FN Option 
Yes | 32 0.1-1.0 40-P 705R3 7-Bit Prescaler, LVI Option 
44-FN 
Yes | 32 0.1-1.0 40-P 705R3 
44-FN 
2 8-Bit; 16-Bit 70583 ‘| 1 Extra 8-Bit Timer 


64 8-Bit 32 | 0.1-1.0 40-P 705U3 __| LVI Option 
44-FN 


7-Bit Prescaler, LVI Option 





See Definitions on page 2-29. 
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8-Bit MPU/Peripherals 


"| 8-Bit MPU Addresses 64K Memory, 1 or 2 MHz Versions ~ 
MC6800+Int. Clock Oscillator; 128 Bytes RAM 
High Performance MPU, 10 Powerful Addressing Modes 
MC6809 With External Clock Input For External Sync. 
Peripheral Interface Adaptor 

| Programmable Timer Module Contains 3 16-Bit Timers 

CRT Ctrl, Refresh Memory Addressing; 2nd Source HD6845R 
Video Display Generator, Multi Display 
Asynchronous Communication Interface Adaptor 
MC68HC11 Port Replacement (Expanded Mode) 
Port Replacement for D3, K4, F1 
256 Bytes Dual Port RAM, 6 Semaphore Registers 
LCD Expansion to the HCO5L9 
Real Time Clock, 50 Bytes RAM, Programmable Square Wave 
Enhanced Version of the MC146818 
Three 8-Bit Ports, Handshake Control Logic 
CMOS 8-Bit Microprocessor 





Data Converters — These parts may be applied to instru- 
mentation, automotive uses, industrial controls and home 
electronics. 


Serial Peripheral Interface 


MPUs and some MCUs can be used in expandable multi- 
chip systems using Serial Peripheral Interface. SPlis asimple 
2-3 wire interconnect method to allow MPUs, MCUs, and 
peripherals to communicate with each other, even in multi- 
master CPU configurations. To satisfy these system 
requirements, Motorola supplies a broad line of CMOS SPI 
peripherals. 


MC145040 — ADC; 8 bits, 11 inputs, SAR, external clock 
MC145041 — ADC; 8 bits, 11 inputs, SAR, internal clock 
MC145050 — ADC; 10 bits, 11 inputs, SAR, external clock 
MC145051 — ADC; 10 bits, 11 inputs, SAR, internal clock 


PLL Frequency Synthesizers — Typical applications include 
the areas of televisions, CATV, radios, scanners, cordless 
telephones, and persona! computers. 


MC145053 — ADC, 10 bits, 5 inputs, SAR, internal clock 
MC144110 — DAC; six 6-bit converters 


MC145149 — Dual PLL; dual modulus; + R = 14 stages, MC144111 — DAC, four 6-bit converters 
+Az=/7 stages, +N = 10 stages 
MC145155 — Single modulus; + R = 14 stages; + N = 14 
stages 
MC145156 — Dual modulus; + R = 12 stages, + A = 7 Display Decoders/Drivers — These products find applica- 
stages, +N = 10 stages tions over a wide range of equipments such as automotive 
MC145157 — Single modulus: = R = 14 stages, =N=14 dash boards, home computers, appliances, radios and clocks. 
Stages MC14489 — _5-digit plus decimals 7-segment LED driver; 
MC145158 — Dual modulus; + R = 14 stages, + A = 7 can drive 25 lamps 
stages, + N = 10 stages - 
: 7 MC14499 — 9 4-digit 7-segment LED driver 
MC145159 — Sample and hold detector, dual modulus; 
+R = 14 stages, + A = 7 stages, + N = 10 MC145000 — 48-segment LCD driver (master); multi- 
stages plexed-by-four 
MC145167 — 60 MHz dual PLL for Cordless Phones, 10 MC145001 — 44-segment LCD driver (slave): multi- 
channel pairs 
plexed-by-four 
MC145169 — 60 MHz dual PLL for Cordless Phones, 15 
channel pairs MC145453 — LCD driver; 33 nonmultiplexed segments 
MC145170 — VHF single-chip device; +R=15stages,+N (for 4 1/2-digit, 7-segment-plus-decimal dis- 





= 16 stages 
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play); may be paralleled for more digits. 





Development Support 


... for the M68300, M68HC11, and M6801 Families 


CO 


CDS8 Development System for the 68HC11 Family CDS11* 
CDS32 Development System for the 68331 and 68332 CDS32* 2Q91 


*Contact Product Marketing, (512) 891-2715. 





... for the M68HC05 and M6805 Families 
DEVELOPMENT TOOLS 
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In Brief... 


Motorola broadens its product portfolio with an offering of VLSI 
supportfunctions designed for use in Personal Computer applications. 
These controller, timer, interface, and receiver/driver devices enable 
circuit board designers to increase flexibility in integrating functionality 
while saving valuable board space and development costs. 

These products are the initial offerings from the MOS Digital-Analog 
IC Division and will lead to other peripheral products in the future. 
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PC Chip Products 
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PC-XT/AT compatible. Drives 360K, 720K, 1.2M, and 1.44M drives, or any combination of FN/779 
hese four formats or tape backup drives. Transfer rates of 250, 300, and 500 kb/s. On-chip FU/64-pin 
address decoder and clock generation. 





PC-XT/AT are trademarks of International Business Machines Corp. 


VoD Wee XTALt XTAL2 


I7 ; CLOCK 

f ) | GENERATOR 
ye INPUT 

2 | WCLK | FCLK 
{ : 

7 | FLOPPY-DISK CONTROLLER 


















REDUCED 
WRITE 










DATA BUS 


SD0-SD7 INTERFACE 


ADDRESS 


sD0-SD9 DECODE 





$3F4, $3F5, DACK, TC, AD, RD, WR 


FDC RESET 


ADDSEL 
CS 
AEN 
IOR 


me | CONTROLLER 
DACK —— 
TIC 7 — 
IRQ 
ioe | RSSF7 


DATA SEPARATOR 
AND WRITE 
PRECOMPENSATION 









DIGITAL 
INPUT 
REGISTER 


DIGITAL 
OUTPUT 
REGISTER 










DMA INTERRUPT ENABLE 


W$3F2 


DISK DRIVE INTERFACE 
CONTROL 
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Real-Time Clocks 


114 bytes of user SRAM. Low-power oscillator. Drop into the Dallas 1285. P/709 
FN/706 


1414 bytes of user SRAM with crystal and battery included in the module. Low-power Module 
oscillator. Drop into the Dallas 1287. 


114 bytes of user SRAM with crystal and battery included in the module. Low-power Module 
oscillator. Drop into the Dallas 1287A. 


50 bytes of DRAM P/709 


64 bytes of SRAM. Power switch enable circuit. Suited for workstation environments. P/620 
| DW/16-pin 

32 x 8 SRAM. Watch dog circuitry. P/648 
DW/751G 


MCCS is a trademark of Motorola Inc. 





MCCS146818B 


OSC1 32 KHZ 4 ¥ : 
osc [oo 
OSC2 START | 
VT 
PERIODIC INTERRUPT/SQUARE WAVE 


cs CYCLE SELECTOR (1 OF 15 SELECTOR) 
AND 
VDD SENSE 


CIRCUIT | 
SQUARE 
WAVE OUT a 
IRQ 


REGISTERS A, B, C, D 






















RESET 4 BYTES 
DS 
R/W 
AS BUS CLOCK, ALARM, 
INTERFACE CLOCK/ CALENDAR RAM 
CALENDAR (10 BYTES) 
ADO-AD7 UPDATE 
MOoT—-—_—_> 
oe BCD/ 
RCLR ———> BINARY 
INCREMENT 






USER RAM 
(114 BYTES) 
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Multifunction I/O Controllers 


Single serial/single parallel UART. Industry-standard pinout. TTL clock. FN/779 


Dual serial/single parallel UART. Industry-standard pinout. TTL clock. FN/779 
Dual serial/single parallel UART. Crystal clock. FN/779 





SCSI Devices 


8-bit SCSI I- and Il-compatible controller. Has both initiator and target modes. 16-byte FIFO FN/779 
buffers data. Transfer rates up to 6.25M bytes/s. FU/80-pin 





EIA-232 Driver/Receivers 


3 drivers, 3 receivers Drivers:+5to+12V EIA-232-D/V.28 L/620 
Receivers: + 25 V at P/648 
Vop = 12V, Vsg =-12V DW/752G 


3 drivers, 3 receivers Ideal for low-power operations. L/732 
and charge pumps Drivers and receivers functionally P/738 
equivalent to MC145406. DW/751G 


2 drivers, 3 receivers Integrated standby mode ideal for 


3 drivers, 2 receivers power management in notebook, 


| 3 drivers, 3 receivers laptop, and palmtop environments. 





“To be introduced. 
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In Brief... 


Motorola’s MOS memory portfolio has been expanded to support a 
broad range of engineering applications. 

Technological leadership is the main goal for fast static RAMs. 
These high-density, high-speed products are targeted for specific 
solutions in microprocessor applications, providing access times as 
fast as 12 and 15 ns. Included in this portfolio are application-specific 
SRAMs, along with standard and custom static RAM modules. The 
CMOS devices, plus the BICMOS RAMs, are the technology process 
drivers for the future. 

The dynamic RAM operation uses alliances as a vehicle for global 
customer support in this highly competitive commodity memory 
market. The portfolio includes high-density DRAMs in a variety of 
operating modes and packages, and standard and custom modules 
up to 8M bytes to reach a broad range of responsive engineering 
solutions. Application-specific DRAM modules are available for many 
microprocessor applications that require high-density memory and 
implementation of byte parity logic and error detection and correction. 
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MOS Memories 
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Static RAMs 


Fast Static RAMs (10 to 55 ns) 


Motorola is designing the fastest, most technologi- double-layer metal and BICMOS technology will keep 
cally advanced fast SRAMs. From 1.2 micron technolo- pace with machines of the future. Selected Fast Static 
gy to sub-micron dimensions, devices are progressively RAMs are also available on 2M and 8M memory 
smaller, faster, and lower cost. SRAMs developed with modules. 





300 (P)DIP 35/45/55 NMOS _ | Replaces TMM2019D, MCM2016HN, MCM2018N. 
Kid 300 (P)DIP aorsesasiss | HOMOS [SSC~—“—S~SCSCSCidY 
| 20 ~~‘ | 300 (P)DIP 20/25/35 HCMOS. | Fast Chip Select access time = 10/12/15 ns. 


300 (NJ)SOJ/(P)DIP 25/35/45 HCMOS | Use 'B’ device for new designs and quals. 
300 ()SOIIP)DIP farigeomses | HoMOS | CSCSCSC~*S 


fee 

Eee) 

300 (NIJSOATPIDP 

oa 
al 

Ee 

eee 


Ie ec IE 
300 (P)DIP Use 'C’ device for new designs and quals. 
HCMOS | Use 'C’ device for new designs and quals. 


D| U 


300 ( 


qa 


)SOJ/(P 


) ( 
300 (J)SOJ/(P)D 20/25/35 HCMOS | Use ’C’ device for new designs and quals. 
( P 10/12/15/20/25/35 HCMOS | Use ’C’ device for new designs and quals 

( 


ised a 
| 24 | 300 (J)SOU/(P)DIP 12/15 HCMOS | Use 'C’ device for new designs and quals. 


) 
) 
)D 
) 
) 


Oo 
> 


64K 
ee 
24/22 300 (J)SOJ/(P)DI 25/35 HCMOS | Use ’B’ device for new designs and quals. 
| 28 | 300 (NJ)SOJ/(NP)DIP HCMOS | Use ’B’ device for new designs and quals. 
P 
1M 


24/22 | 300 (J)SOU/(P)DIP 12/15/20 HCMOS | Mainframe applications, also use for parity. 
S00 SOuINPDDP | Tareiveomsmaas | HewOS | 
500 SOM rons esowos | 


300 (NJ)SOJ/(NP)DIP 15/17/20/25 HCMOS | Ideal for applications requiring parity. 
| 32. | 300 (NJ)SOJ/(NP)DIP HCMOS | Ideal for applications requiring parity. 
) 
2 


5 
200 WISONNFIDIE__| _ieiveorsaows [HoMos | SOSCSCSC~C—~“S 
5 


20 
300-(J]SOSTPIDIP 2028/35 | HCMOS 
28 
28 
28 
28 
28 
22 
22 
22 
24 
24 
24 
28 
28 
28 

32 ( 

32 

z TSOM [TSrTIeOeEOES _ | 

64Kx4 24 300 (J)SOJ/(P)DIP HCMOS 
300 (J)SOJ/(P)DIP Battery backup appl. IpR = 50 pA. 
Main memory appl. Ispo = 100 HA. 
2 | 300 (JSOMPIDIP Howos | SOSCOSCSCSCSCSCSC*d 
fee oe eee ee 


DIP 15/20/25 HCMOS | 8, 10, and 12 ns Output Enable function 
DIP 25 HCMOS | Battery backup appl. IpR = 50 pA. 
Main memory appl. Isp2 = 100 PA. 


(P) 
(P) 

256Kx1 300 (J)SOJU/P)DIP 15/20/25 HCMOS | 15 ns 256K with separate I/O. 
(P) 


24 300 (J)SOJ/(P)DIP 25 HCMOS | Battery backup appl. IpR = 50 yA. 
Main memory appl. Isp2 = 100 pA. 


300 W)SONPIOP freee | HoMOS | SOSOSCSSC“‘“CS*C*s*t*~* 


(P) 

24 | 800 WISOIIPIOP 
(P) 
(P) 


400 (WJ)SOJ 25/30 HCMOS 
256Kx4 400 (WJ)SOJ 25/30 HCMOS _ | 6228 Part Number changed to 6229. 


**Some 8Kx8/9 and 32Kx8/9 devices are also available in industrial temperature range, —40°C to 85°C. 


NOTE: Package suffixes are enclosed by 


— 


) in packaging column. 
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Fast Static RAM Modules 


2M 64Kx32 


[60 |__| 152025 | HOMOS [JEDEC standardmodule. SSCS 


256Kx8 


2x32Kx36 





General Static RAMs 


(HCMOS unless otherwise noted) 


300 (P)DIP 35/45/55 NMOS. Replaces TMM2019D, MCM2016HN, MCM2018N. 
600 (P)DIP, 330 (F)SOG ae ae ae industrial temp range (—40° to +85°C), low power. 


70 
600 (P)DIP, 330 (F)SOG 100 Extended temp range (—40° to +105°C), low power. 


256K 32Kx8 





Application Specific Static RAMs 


standard devices. Products include those for use with 
digital signal processors as well as a variety of popular 
microprocessors. 


Application specific memories are designed for 
high-performance microprocessors that require more 
specialization from memory cache than Is available from 


















































24/22 300 (J)SOJ/(P)DIP 18/20 HCMOS | Pin and function compatible with Mostek MK41H80. 


(J) 
P| 300 (P)DIP 20/25 HCMOS | Housekeeping bits function, open drain match output. Flash 
clearable. 


Cache Tag RAM | 4Kx4_— | 


Cache Tag RAM 4Kx4 
with Status Bit 
Registers 











Synchronous | ToT | (28 [800 RISO 
Sewrat [ | 
Said 28 [800 W180 FOMOS 
ale [28 [s00 giSOl [tarts HOMOS | Registered cutpuis for wo stage pipeline. 


FOMOS 
N) 
N) 
) 


16Kx16 { 


4x64Kx1 
4Kx10 


4Kx12 


32Kx9 


DSPRAM 8Kx24 


Latched 8Kx20 
Address SRAM 


24 

28 

28 ; 

28 

52 F icati 

52 (F icati 

32 

32 ; 
apie 

FOMOS 

napie. 

4__[EN/PLOC FOMOS 

44 

z 

44 icati 

44 

44 . 

52 

52 

52 

52 

52 

52 


) 
[—_[enpicc____ | _tarieea | Hows 
FHOMOS 
(FN) PLOC FOMOS 
FOMOS 
HOMO sie ee 






Tym 
A a 
Ul U0 
| 
O|O 
o) Ke) 


oO] oO 






Eel 
feee 

ae 

ae 

comes 

[afr ptoc____[_tarieea [Hows 
ae 

mee 

Eee : 

ee 7 

ee 

se 

aes 


| 2 | (FN 


NOTE: Package suffixes are enclosed by ( ) in packaging column. 
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Dynamic RAMs 


DRAMs offer the lowest cost per bit of any memory. 
Because of this, they are very popular for a wide range 
of applications, particularly for high-density memories 
involving very high memory capacity such as main- 
frame computers, personal computers, and work- 
stations. Motorola’s dynamic RAM portfolio includes 1M 
and 4M devices with x1 and x4 organizations in fast 


page, nibble, and static column mode options that 
significantly reduce access time. These devices are also 
available on memory modules in densities to 64M, with 
and without parity and error correction. 

All devices are fabricated using HCMOS technology 
and designed for single 5-volt power supply operation. 
All have CAS before RAS and RAS only refresh modes. 





DRAMs 


256Kx4 


4Mx1 


18, 20, 20/26 
18, 20, 20/26 
18, 20, 20/26 
18, 20, 20/26 
18, 20, 20/26 
18, 20, 20/26 


20, 20, 20/26 
20, 20, 20/26 
20, 20, 20/26 
20, 20, 20/26 
20, 20, 20/26 


20, 20/26 
20, 20/26 
20, 20/26 


20, 20/26 
20, 20/26 
20, 20/26 


300 
300 
300 
300 
300 
300 


300 
300 
300 
300 
300 (P 


350 SO(J 


100 (Z 
100 (Z 


350 aa 


100 (2 


DIP, 100 
DIP, 100 
DIP, 100 
DIP, 100 
DIP, 100 
DIP, 100 


DIP, 100 
DIP, 100 
DIP, 100 
DIP, 100 
P)DIP, 100 


), 400 (Z 
i pee S 
‘ic 350 S 


), 400 (Z 
(3: 350 S 
100 HIP 350 S 


) 
(J) 
(J) 


) 
( 
( 


) 
) 
) 
) 
) 


) 
) 
) 
) 
) 


IP 
J), 
J), 
IP 
J 
J 


IP, 300 SO 
IP, 300 SO 
IP, 300 SO 
IP, 300 SO 
IP, 300 SO 
IP, 300 SO 


IP, 300 SO 
IP, 300 SO 
IP, 300 SO 
IP, 300 SO 
IP, 300 SO 


300 SO(N 
300 SO(N 


), 30 


), 30 SOINS 


70/80/100 
70/80/100 
70/80/100 
70/80/100 
70/80/100 
70/80/100 


70/80/100 
70/80/100 
70/80/100 
70/80/100 
70/80/100 


80/100 
60/70/80 
60/70/80 


80/100 
60/70/80 
60/70/80 


80/70/60 
85/75/65 
80/70/60 
85/75/65 
80/70/60 
80/70/60 


80/70/60 
85/75/65 
80/70/60 
85/75/65 
80/70/60 


100/85 
120/100/85 
120/100/85 


105/90 
120/100/85 
120/100/85 


Fast page mode cycle time = 40/45/55 ns 
Industrial temp range (—40° to +85°C) 

Fast page mode with low power battery backup 
Industrial temp range (—40° to +85°C), low power 
Nibble mode access time = 35/35/40 ns 

Static column mode cycle time = 40/45/55 ns 


Fast page mode cycle time = 40/45/55 ns 
Industrial temp range (—40° to +85°C) 

Fast page mode with low power battery backup 
Industrial temp range (—40° to +85°C), low power 
Static column mode cycle time = 40/45/55 ns 


Fast page mode cycle time = 50/60 ns 
Fast page mode cycle time = 50/60 ns 
Fast page mode with low power battery backup 


Fast page mode cycle time = 50/60 ns 
Fast page mode cycle time = 50/60 ns 
Fast page mode with low power battery backup 





NOTE: Package suffixes are enclosed by ( ) in packaging column. 
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DRAM Modules 











































1Mx8 70/80/100 640/560/480 Fast page mode cycle time = 40/45/55 ns 
70/80/100 640/560/480 Low cost derivative of MCM81000 
70/80/100 640/560/480 Fast page mode with low power battery backup 
70/80/100 640/560/480 Low cost derivative of MCM8L1000, low power 
IMM, 70/80/100 640/560/480 Nibble mode access time = 35/35/40 ns 
IMM, 70/80/100 640/560/480 Static column mode cycle time = 40/45/55 ns 






















SIP, (LH)SIP 70/80/100 720/630/540 Fast page mode cycle time = 40/45/55 ns 






SIP, (SG)-gold 70/80/100 720/630/540 Fast page mode with low power battery backup 
70/80/100 720/630/540 Low cost derivative of MCM91000 
70/80/100 720/630/540 Low cost derivative of MCM9L1000 
IMM, (L)SIP 70/80/100 720/630/540 Nibble mode access time = 35/35/40 ns 





8M 1Mx9 
with Parity 


IMM, (L)SIP 70/80/100 720/630/540 Static column mode cycle time = 40/45/55 ns 
256Kx8 70/80/100 160/140/120 Fast page mode cycle time = 40/45/55 ns 
70/80/100 160/140/120 Fast page mode with low power battery backup 


















2M 256Kx9 
with Parity 


70/80/100 
70/80/100 
70/80/100 


240/210/190 
240/210/190 
240/210/190 


Fast page mode cycle time = 40/45/55 ns 
Fast page mode cycle time = 40/45/55 ns 
Fast page mode with low power battery backup 





70/80/100 240/2 10/190 Fasi page mode with low power battery backup 
4M 1Mx4 
4Mx1 
32M 4Mx8 80/100 800/680 Fast page mode cycle time = 50/60 ns 
60/80 800/680 Low cost derivative of MCM84000 
80/100 800/680 Fast page mode cycle time = 50/60 ns 
32M 4Mx9 90/100 900/765 Fast page mode cycle time = 50/60 ns 
with Parity 60/90 900/765 Low cost derivative of MCM94000 
80/100 900/765 Fast page mode cycle time = 50/60 ns 
256Kx32 70/80/100 640/560/480 Fast page mode cycle time = 40/45/55 ns 
512Kx32 | 70/80/100 656/576/496 Fast page mode cycle time = 40/45/55 ns 
32M 1Mx32 | 80/100 840/720 Fast page mode cycle time = 40/45/55 ns 


80/100 


2Win32 
8M 256Kx36 
with Parity 
16M 512Kx36 | 
with Parity 
32M 1Mx36 
with Parity 
64M 2Mx36 
with Parity 
8M 256Kx40 
used for EDC 
16M 512Kx40 | 
used for EDC 
32M 1Mx40 
used for EDC 
64M 2Mx40_ | 
used for EDC 


856/736 


Fast page mode cycle time = 40/45/55 ns 
Fast page mode cycle time = 40/45/55 ns 


70/80/100 1920/1680/1520 | Fast page mode cycle time = 40/45/55 ns 
80/100 1144/984 Fast page mode cycle time = 40/45/55 ns 
(S)IMM, (SG)-gold 80/100 1120/960 Fast page mode cycle time = 40/45/55 ns 
72 (S)IMM, (SG)-gold 70/80/1 00 800/700/600 Same as MCM36xxx, for error correction 
applications 
72 (S)IMM, (SG)-gold 70/80/100 820/720/620 Same as MCM36xxx, for error correction 
applications 
72 (S)IMM, (SG)-gold 80/100 1050/900 Same as MCM36xxx, for error correction 
applications 
72 (S)IMM, (SG)-gold 80/100 1070/920 Same as MCM36xxx, for error correction 
ie applications 





EEPROM 
Electrically Erasable Programmable Read-Only Memory 





Peis cal 300 (P)DIP 2 or 4 wire serial access, data protection after reset. 


NOTE: Package suffixes are enclosed by ( ) in packaging column. 
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Standard 
Logic Families 


In Brief... 





Since the inception of IC technology, Motorola has earned a MECL .......... eee eee ee ene es 
reputation as the supermarket for digital logic circuits. Although early 
circuit designs such as RTL, DTL, HTL, etc., have been largely WA Ue vs ah thse ecacc? des orcies canta ete oh ee See aes 3-18 


supplanted by newer techniques, Motorola’s reputation as a leading- 
edge supplier of standard logic families remains unchallenged. 

Motorola currently concentrates on supplying those logic families 
and functions that advance the state of the art as well as serving the 
needs of designers requiring interface circuits for more complex ICs CMOS and BICMOS .............-...-45. 3-40 
and semicustom designs. It does so with three technologies: 


ECL (four unique families), for high speed 

TTL (two families), for high performance 
at lowest cost 

CMOS (four families), for lowest power 
dissipation 


This selector guide contains only devices in production at Motorola's 
Logic |.C. Division, accurate to the date of publication. 

There are numerous new devices introduced between printings of 
the Master Selector Guide. Therefore, the Logic Division publishes 
individual selector guides on a quarterly basis. These selector guides 
can be ordered from your nearest Motorola Sales office or from the 
Motorola Literature Distribution Center. 


Product Line Order Number 
TTL FAST & LS SG60/D 
ECL $SG77/D 
FACT SG122/D 
HIGH SPEED & 

METAL GATE CMOS $G125/D 


The Logic |.C. Division publishes a New Product Calendar quarterly 
that reflects any recent device releases and the approximate dates 
new devices are expected to be released. 

There are many new devices in various stages of development on 
Motorola’s Logic I.C. Division design schedule. Call your nearest 
Motorola Sales Office for the current status of any device not listed 
within this guide. 
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MECL in Perspective 


Motorola’s Emitter Coupled Logic (MECL) is anonsaturated 
form of digital logic which eliminates transistor storage time as 
a speed limiting characteristic, permitting very high speed op- 
eration. 

Motorola offers four versions of MECL: MECL 10K, MECL 
10KH, MECL III and the recently introduced ECLinPS (ECL in 
picoseconds) family. 

The MECL 10Kseries has become the industry standard for 
high-speed applications. In order to make the circuits compar- 
atively easy to use, edge speed was slowed to 2.0 ns while the 
important propagation delay was held to 2.0 ns. The slow edge 
speed permits use of wire-wrap and standard printed circuit 
lines; however, the circuits are specified to drive transmission 
lines for optimum performance. 

The newer MECL 10KH family features 100% improvement 
in propagation delay and clock speeds while maintaining pow- 
er supply current equal to MECL 10K. This new MECL family 
is voltage compensated which allows guaranteed dc and 


switching parameters over a +5% power supply range. Noise 
margins of MECL 10KH are 75% better than the MECL 10K se- 





ries. MECL 10KH is compatible with MECL 10K and MECL Ill, 
a key element in allowing users to enhance existing systems 
by increasing the speed in critical timing areas. 

ECLinPS is the latest ECL family to enter the competition 
and represents a major advance in high-speed logic capabili- 
ties. With a gate propagation delay of only 0.33 ns and a 
flip-flop toggle frequency at least 600 Ml it literally eclipses 
the performance of the earlier ECL lines while maintaining sig- 
nal and power-supply compatibility with MECL 10H and with 
ECL 100K (not manufactured by Motorola). 

MECL III, with its 1.0 ns gate propagation delays and greater 
than 1.0 GHz flip-flop toggle rates, remains the industry speed 
leader. The 1.0 ns rise and fall times require a transmission 
line environment for all but the smallest systems. For this rea- 
son, all circuit outputs are designed to drive transmission lines 
and all output logic levels are specified when driving 50-ohm 
loads. Because of MECL Ill’s fast edge speeds, multi-layer 
boards are recommended above 200 MHz. MECL III’s popu- 
larity is with high-speed test and communications equipment. 

Speed/power comparisons for Motorola ECL families are as 
follows: 


SPEED/POWER CHARACTERISTICS FOR MECL 


Quiescent Supply Current/Gate 
Power/Gate (Quiescent) 


Propagation Delay 
Speed Power Product 
Clock Frequency (D-F/F) 





Clock Frequency (Counter) — Pe Mae | 


Selector Guide Contents 


This selector guide contains only devices in 
production at Motorola’s Logic |.C. Division, accurate to 
the date of publication. 

The Logic !.D. Division publishes a New Product Cal- 
endar quarterly that reflects any recent device releases 
and the approximate dates new devices are expected to 


be released. 


There are many new devices in various stages of 
development on Motorola’s Logic |.C. Division design 
schedule. Call your nearest Motorola sales office for the 
current status of any device not listed within this guide. 


Contents 
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System Considerations 
Figure 2 summarizes system considerations when design- Handbook (HB205) and the most current edition of the MECL 


ing with MECL 10KH, MECL 10K and MECL Ill. For more Data Book (DL122). 
detailed information refer to Motorola’s MECL System Design 


System Considerations — 
A Summary of Recommendations 


Power Supply Regulation 10%2 10%2 
Maximum Non-Transmission Line Length 4” 3” 1” 
(No Damping Resistor) 


Unused Inputs : Leave Opens Leave Opens Leave Open? 


PC Board Multilayer Standard 2-Sided or Multilayer 
Multilayer 


Bus Connection Capability Yes (Wire-OR) Yes (Wire-OR) Yes (Wire-OR) P| 








Maximum Twisted Pair Length Limited By Cable Limited By Cable Limited By Cable 
(Differential Drive) Response Only, Usually | Response Only, Usually | Response Only, Usually 


>1000’ >1000’ >1000’ 


The Ground Plane to Occupy Percent Area >75% >50% >75% 
of Card 


Wirewrap may be used Not Recommended Not Recommended 


1 All de and ac parameters guaranteed for VEE =—5.2 V t5%. 















2 Functional only. AC and DC parametrics are guaranteed at Veg =—5.2 V +5%. 
3 Except special functions without input pull-down resistors. 


MECL 10KH Compatible LSI Devices and a system cost analysis for MECL 10KH and 100K ECL. 
The study indicates that the use of 10KH can result in smaller, 
MECL 10KH provides the ideal solution for peripheral (glue) less costly, and more efficient logic systems. 


circuitry for Motorola’s Macrocell Arrays MCA600ECL, 
MCA1200ECL and the MCA2500ECL as well as the MC 10900 


family. MC12000 Series 
The MECL Phase-Locked Loop (PLL) family (MC 12000 Se- 
MECL 10KH versus 100K ries) offers a selection of devices for high performance PLL 
applications as well as prescalers up to 1.1 GHz. New high 
Choosing a logic family to meet system performance/cost performance prescaler devices and prescaler/PLL single chip 
targets can be a time consuming task. To facilitate this pro- devices are planned for this family which are described in this 
cess, Motorola has compiled a comparison of family features selector guide. 





MOTOROLA MASTER SELECTION GUIDE REV 4 
3-3 














MECL 10KH 





Integrated Circuits 


MECL 10KH is a voltage compensated, one nanosecond 
logic family developed for high performance computers, com- 
puter peripherals, automatic test equipment, digital communi- 
cations and other equipment where the ultimate in perform- 
ance is demanded. MECL 10KH is the logical extension of the 
industry standard MECL 10K family offering many pin compat- 
ible functions with twice the speed at the same power dissipa- 
tion as MECL 10K. MSI type functions not currently available 
in MECL 10K are planned for the MECL 10KH family. Denser 
functions are made possible by a new high-density, oxide-iso- 
lated process called MOSAIC. MECL 10KH is the most cost 
effective, high performance emitter-coupled logic family avail- 
able today. 


MECL 10KH/100KH Translators 


A new 9-bit translator series is included here and will be 
available 3Q89. This series is composed of the 
MC10H600-603, and is compatible with MECL 10KH logic lev- 
els. A compliment set, MC100H600-603 is compatible with 
100K logic levels. 

Additional 100H devices, the MC100H351-352, TTL-NMOS 
and CMOS-to-ECL Translators will be available in 2Q89. 


MC10H100 Series — (0 to +75°C) 


Suffix: P... Plastic DIP 
L...Ceramic DIP 









Binary Counter 
Quad 2-Input NOR Gate with Strobe 

Quad 2-Input OR/NOR Gate 

Quad NOR Gate 

Quad 2-Input OR Gate 

Quad AND Gate 

Triple 2-3-2 Inout OR/NOR Gate 

Triple 4-3-3 Inout NOR Gate 

Triple Exclusive OR/NOR Gate 

Dual 4-5 Input OR/NOR Gate 

Quad Exclusive OR Gate 

Quad Line Receiver 

Triple Line Receiver 

Dual 2-Wide OR-AND/OR-AND-INVERT Gate 
Dual 2-Wide 3-Input OR-AND Gate 

4-Wide 4-3-3-3 Input OR-AND Gate 

4-Wide OR-AND/OR-AND-INVERT Gate 
Triple 4-3-3 Input Bus Driver (250) 

Quad TTL-to-MECL Translator 

Quad MECL-to-TTL Translator 

Dual D Latch 

Dual D Master-Slave Flip-Flop 

Dual J-K Master-Slave Flip-Flop 

Universal Hexadecimal Counter 

4-Bit Universal Shift Register 

16 x 4-Bit Register File 

Content Addressable Memory 

Quad 2-Input Multiplexer, Non-Inverting Output 
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Quad 2-Input Multiplexer, Inverting Output 

12-Bit Parity Generator/Checker 

Binary to 1-8 Line Decoder, (Low) 

Binary to 1-8 Line Decoder, (High) 

8-Line Multiplexer 

8-Input Priority Encoder 

5-Bit Magnitude Comparator 

Dual Binary to 1-4 Decoder (Low) 

Dual Binary to 1-5 Decoder (High) 

Quad 2 Input Mux with Latch 

Dual 4-to-1 Multiplexer 

Quint Latch 

Hex D Flip-Flop 

Look Ahead Carry Block 

Dual High-Speed Adder/Subtracter 

4-Bit ALU 

Hex D Flip-Flop with Common Reset 

Hex Buffer with Enable 

Hex Inverter with Enable 

Dual 4-5-Input OR/NOR Gate 

Dual 3-Input, 3-Output OR Gate 

Dual 3-Input, 3-Output NOR Gate 

Dual 4-Bit Parity Checker plus 2-Bit Exclusive OR Gate 
Dual 6-4 Input Parity Checker 

Dual 5-Bit Parity Checker 

8-Bit/Dual 4-Bit Parity Checker 

Quad Bus Transceiver with 2-1 Output Mux (25 Q) 
Dual Bus Transceiver with 4-1 Output Mux (25 Q)20 
Quad Bus Transceiver with Transmit and 


Receiver Latches (25 Q) 
Quad MECL-to-TTL Translator 


(Single Power Supply @ +5.0 V) 
Quad TTL NMOS to ECL Translator 


(Single Power Supply @ 5.0 V) 


Quad CMOS to ECL Translator 
(Single Power Supply @ +5.0 V) 


Triple 3-Input Bus Driver with Enable (25 Q) 
Quad TTL-to-MECL Translator (ECL Strobe) 
9-Bit TTL-ECL Translator 
9-Bit TTL-ECL Translator 
9-Bit ECL-TTL Translator 
9-Bit ECL-TTL Translator 
9-Bit Latch/TTL-ECL Translator 
9-Bit Latch/TTL-ECL Translator 
9-Bit Latch/ECL-TTL Translator 
9-Bit Latch/ECL-TTL Translator 
1-8 TTL-TTL Clock Distribution Chip (Single @ 5.0 V) 
1-8 TTL-TTL Clock Distribution Chip (Single @ 5.0 V) 
1-9 Latch/ECL-TTL Clock Distribution 
Chip (Single Power Supply @ 5.0 V) 
1-9 Latch/ECL-TTL Clock Distribution 
Chip (Single Power Supply @ 5.0 V) 
68040 ECL-TTL Clock Driver (Sim. to H640) 
68040 ECL-TTL Clock Driver (Sim. to H640) 
1:9 ECL-TTL Clock Driver (Dual Supply, H641) 
1:9 ECL-TTL Clock Driver (Dual Supply, H641) 
Quad Dual Output ECL-TTL DRAM Driver with Latch 
Quad Dual Output ECL-TTL DRAM Driver with Latch 


Quad TTL — ECL 25 Q Bus Transceiver 
Quad TTL — ECL 25 Q Bus Transceiver 
6-Bit 50 Q ECL-TTL Transceiver 
6-Bit 50 Q ECL-TTL Transceiver 








MECL 10KH (continued) 


Function Selection — (0 to +75°C) 





AND Gates 





Arithmetic Functions 


Look Ahead Carry Block 
Dual High-Speed Adder/Subtractor 
4-Bit ALU 





Bus Drivers 


Triple 4-3-3 Input Bus Driver (25 Ohms) 
Quad Bus Transceiver w/2-1 Output Multiplexers 
(25 Ohms) 
Dual Bus Transceiver w/4-1 Output Multiplexers 
(25 Ohms) 
Quad Bus Receiver with Transmit and Receiver 
Latches (25 Ohms) 
Triple 3-Input Bus Driver w/Enable (25 Ohms) 
Quad Dual Output ECL-TTL DRAM Driver w/Latch | 
Quad Dual Output ECL-TTL DRAM Driver w/Latch | 
Quad TTL — ECL 25 Ohms Bus Transceiver : 
Quad TTL — ECL 25 Ohms Bus Transceiver 
6-Bit 50 Ohms ECL-TTL Transceiver 
6-Bit 50 Ohms ECL-TTL Transceiver 





Clock Drivers 












1-8 TTL-TTL Clk Distribution Chip (Sing. @ 5.0 V) 
1-8 TTL-TTL Clk Distribution Chip (Sing. @ 5.0 V) 
1-9 Latch/ECL-TTL Clock Distribution Chip 
(Sing. P.S. @ 5.0 V) 
1-9 Latch/ECL-TTL Clock Distribution Chip 
(Sing. P.S. @ 5.0 V) 
68040 ECL-TTL Clock Driver (Similar to H640) 
68040 ECL-TTL Clock Driver (Similar to H640) 
) 
) 






1:9 ECL-TTL Clock Driver (Dual Supply, H641 
1:9 ECL-TTL Clock Driver (Dual Supply, H641 


Complex Gates 


Quad 2-Input OR/NOR Gate 

Triple 2-3-2 Input OR/NOR Gate 

Triple Exclusive OR/NOR Gate 

Dual 4-5 Input OR/NOR Gate 

Quad Exclusive OR Gate 

Dual 2-Wide OR-AND/OR-AND-INVERT Gate 
Dual 2-Wide 3-Input OR-AND Gate 
4-Wide 4-3-3-3 Input OR-AND Gate 
4-Wide OR-AND/OR-AND-INVERT Gate 
Hex Buffer w/Enable 

Hex Inverter w/Enable 

Dual 4-5-Input OR/NOR Gate 





Counters 





Encoders/Decoders 


Binary to 1-8 Line Decoder, (Low) 
Binary to 1-8 Line Decoder, (High) 
8-Input Priority Encoder 

Dual Binary to 1-4 Decoder (Low) 
Dual Binary to 1-5 Decoder (High) 














Flip-Flop Latches 


Dual D Latch 

Dual D Master-Slave Flip-Flop 
Dual J-K Master-Slave Flip-Flop 
Quint Latch 

Hex D Flip-Flop 

Hex D Flip-Flop w/Common Reset 





Memories 


16 x 4-Bit Register File ‘MC10H145 — 
Content Addressable Memory MIA 


Data Selector Multiplexers 


Quad 2-Input Multiplexer, Noninverting Output 


| Quad 2-Input Multiplexer, inverting Output 


8-Line Multiplexer 
Quad 2-Input Multiplexer w/Latch 
Dual 4-to-1 Multiplexer 





NOR Gates 


Quad 2-Input NOR Gate w/Strobe 
Quad NOR Gate 

Triple 4-3-3 Input NOR Gate 

Dual 3-Input, 3-Output NOR Gate 





OR Gates 


Quad 2-Input OR Gate 
Dual 3-Input, 3-Output OR Gate 


Parity Checker 


12-Bit Parity Generator/Checker 4 


Receivers 








Quad Line Receiver 
Triple Line Receiver 





Special Functions 


4-Bit Universal Shift Register 
5-Bit Magnitude Comparator 





Translators 


Quad TTL-to-MECL Translator 

Quad MECL-to-TTL Translator 

Quad MECL-to-TTL Translator 
(Sing. P.S. @ +5.0 V) 

Quad TTL NMOS to ECL Translator 
(Sing. P.S. @ 5.0 V) 

Quad CMOS to ECL Translator 
(Sing. P.S. @ +5.0 V) 

Quad TTL-to-MECL Translator (ECL Strobe) 

9-Bit TTL-ECL Translator 

9-Bit TTL-ECL Translator 

9-Bit ECL-TTL Translator 

9-Bit ECL-TTL Translator 

9-Bit Latch/TTL-ECL Translator 

9-Bit Latch/TTL-ECL Translator 

9-Bit Latch/ECL-TTL Translator 

9-Bit Latch/ECL-TTL Translator 





Exclusive OR Gates 


Dual 4-Bit Parity Checker plus 2-Bit Exclusive 
OR Gate 

Dual 6-4 Input Parity Chekcer 

Dual 5-Bit Parity Checker 

8-Bit/Dual 4-Bit Parity Checker 
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MECL 10K 


Integrated Circuits 





MECL 10K is the industry standard emitter-coupled logic 
family. Nearly all high performance mainframe computers in 
production today utilize emitter-coupled logic and most are de- 
signed with MECL 10K. It is a2 nanosecond logic family with 
a speed-power product of 50 picojoules. Controlled rise and 
fall times in the order of 2 nanoseconds, small voltage swings 
(typically 850 mV p-p) and transmission line termination tech- 
niques result in the lowest noise high-performance designs 
achievable. 


4-Bit Universal Shift Register 
Quad Latch (Negative Clock) 
Binary Counter 


Suffix: P... Plastic DIP Oa DOE MUnBIexe! 
. (Noninverting Output) 
Bene oeracltP Quad 2-Input Multiplexer 


(Inverting Output) 
12-Bit Parity Generator/Checker 

Numeric Listing Binary to 1-8 Line Decoder (Low) 

Binary to 1-8 Line Decoder (High) 

Error Detection/Correction Ckt. 
(IBM Pattern) 

8-Line Multiplexer 

Priority Encoder 

5-Bit Comparator 

Quad Latch (Common Clock) 

9 + 2-Bit Parity Checker 

Dual 4-Line Decoder (Low) 

Dual 4-Line Decoder (High) 

Quad 2-Input Multiplexer with 
Latch 

Dual 4-to-1 Multiplexer 

Quint Latch 

Hex D Flip-Flop 

Triple MECL-to-MOS Translator 
(N-Channel) 

Binary Counter 

Look Ahead Carry Block 

Dual High-Speed Adder/Subtractor 

4-Bit Arithmetic Logic Unit 

16-Pin 2-Bit ALU 

Hex D Flip-Flop w/Common Reset 

Hex Buffer w/Enable 

Hex Inverter w/Enable 

Quad IBM-to-MECL Translator 

Quad MECL-to-IBM Translator 

Quad Bus Driver 

Error Detection/Correction Ckt. 
(Motorola Pattern) 

Hex Inverter/Buffer 

Hex AND Gate 

Retriggerable 1-Shot Multivibrator 

High-Speed Dual 3-Input/3-Output 
OR Gate 

High-Speed Dual 3-Input/3-Output 
NOR Gate 

High-Speed Dual 2-NOR/1-OR Gate 

High-Speed Triple Line Receiver 

High-Speed Dual D Flip-Flop 


MC10100/10200 — (—30°C to +85°C) 





| Quad NOR Gate w/Strobe 

| Quad OR/NOR Gate 

| Quad NOR Gate 

| Quad 2-Input OR Gate 

| Quad AND Gate 

| Triple 2-3-2 OR/NOR Gate 

| Triple 4-3-3 NOR Gate 

| Triple Exclusive OR/NOR Gate 

| Dual 4-5 Input OR/NOR Gate 

| Dual 3-Input/3-Output OR Gate 

| Dual 3-Input/3-Output NOR Gate 

| Quad Exclusive OR Gate 

| Triple Line Receiver 

| Quad Line Receiver 

| Triple Line Receiver 

| Dual 2-Wide OR-AND/OR-AND- 

| INVERT Gate 

| Dual 2-Wide 3-Input OR-AND Gate 

| 4-Wide 4-3-3-3-Input OR-AND Gate 

4-Wide OR-AND/OR-AND-INVERT 

| Gate 

| Triple 4-3-3-Input Bus Driver 

| Quad TTL-to-MECL Translator 
Quad MECL-to-TTL Translator 

| Dual Bus Driver 

| Quad Bus Receiver 

| Dual D Latch 

| Dual D Flip-Flop 

| Dual MUX w/Latch 

| (Common Reset) 


Dual MUX w/Latch 
(Separate Select) 
| Dual J-K Master-Slave Flip-Flop 
Universal Hexadecimal Counter 
Universal Decade Counter 
i-Quinary Counter 
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MECL 10K (continued) 








NOR Gates Multiplexer 


Quad 2-Input Gate/Strobe 
Quad 2-Input Gate 

Triple 4-3-3 Input Gate 
Dual 3-Input 3-Output Gate 
Dual 3-Input 3-Output Gate 


Quad 2-Input/Noninverting 
Dual Multiplexer/Latch 
Dual Multiplexer/Latch 
Quad 2-Input/Latch 

8-Line 

Quad 2-Input/Latch 

Dual 4-1 





OR Gates 









Quad 2-Input Gate 
Dual 3-Input 3-Output Gate 
Dual 3-Input 3-Output Gate 


Encoders 





PMI TO TO 8-Input Encoder 

AND Gates Decoders 

~-MC10104 — Binary to 1-8 (Low) 
Binary to 1-8 (High) 
Dual Binary to 1-4 (Low) 
Dual Binary to 1-4 (High) 





Complex Gates 


Quad OR/NOR Gate 

Triple 2-3-2 Input OR/NOR Gate 

Dual 4-5 Input OR/NOR Gate 

Dual 3-Input 3-Output OR/NOR Gate 
Triple 2-Input Exclusive OR/NOR Gate : ; 
Quad 2-Input Exclusive OR/NOR Gate ICAC : Error Detector Correction 
Dual 2-Wide 2-3 Input OR-AND/OR-AND INVERT C1 | IBM Code 

Dual 2-Wide 3-Input OR/AND Motorola Code 

4-Wide 4-3-3-3 Input OR-AND 
4-Wide 3-Inut OR-AND/OR-AND INVERT Counters 
Hexadecimal 

Decade 

Binary 

Binary Down Counter 
Binary 





Parity Generator/Checkers 


12-Bit Parity Generator-Checker 
9 + 2 Bit Parity 








Buffers/Inverters 


Hex Buffer/Enable 
Hex Inverter/Enable 
Hex Inverter/Buffer 





Line Drivers/Line Receivers Arithmetic Functions 


Triple Line Receiver 
Quad Line Receiver 
Triple Line Receiver 
Quad Bus Receiver 
Quad Bus Driver 

Triple Line Receiver 
Triple 4-3-3 Input Bus Driver Shift Register 
Dual Bus Driver 4-Bit Universal 
Dual Transceiver 


5-Bit Magnitude Comparator 
Look Ahead Carry Block 

Dual 2-Bit Adder/Subtractor 
4-Bit Arithmetic Function Gen. 
2-Bit Arithmetic Function Gen. 








Multivibrators 
Translators 


Quad TTL-MECL 
Quad MECL-TTL 
Triple MECL-MOS 
Quad MST to MECL 
Hex MECL-MST 


Monostable Multivibrators 





Flip-Flop/Latches 


Dual D Master Slave Flip-Flop 
Dual J-K Master Slave Flip-Flop 
Hex D Master Slave Flip-Flop 
Hex D Common Reset Flip-Flop 
Dual D Master Slave Flip-Flop 
Quad Latch 

Quint Latch 

Quad/Common Clock Latch 
Quad/Negative Clock Latch 
Dual Latch 











~ MOTOROLA MASTER SELECTION GUIDEREV4——«™” 
3-7 








Phase-Locked Loop 


Motorola offers the designer an array of devices to perform 
phase-locked loop functions, such as phase detectors, divid- 
ers, and oscillators. These devices include MECL, Linear, 
TTL, and CMOS technologies. 


Analog Modulator/Demodulator 

Analog Modulator/Demodulator 

Analog Modulator/Demodulator 

Analog Modulator/Demodulator 

Analog Modulator/Demodulator 

Analog Modulator/Demodulator 

Voltage Controller Oscillator 

Voltage Controlled Multivibrator 
4 Counter, 1.0 GHz 

Programmable +N Decade 

Dual Voltage Controlled Multivibrator 

Digital Phase Frequency Detector 

Programmable --N Decade 

Dual Voltage Controlled Multivibrator 

Digital Phase Frequency Detector 

Analog Mixer: Double Balanced 

Two Modulus +5, +6, 600 MHz Typ 

Two Modulus +5, +6, 600 MHz Typ 

Two Modulus +5, +6, 600 MHz Typ 

Counter Control Logic 
32, +33, Dual Modulus Prescaler, 225 MHz 
40, +41, Dual Modulus Prescaler, 225 MHz 
64, +65, Dual Modulus Prescaler, 225 MHz 
128, +129, Dual Modulus Prescaler, 520 MHz 
20, +21, Dual Modulus Prescaler, 225 MHz 


Detailed specification of these devices may be obtained 
from Motorola sales offices or authorized distributors. 


Linear 


Linear 
Linear 
Linear 
Linear 
Linear 
MECL 
MECL 
MECL 


64, +65, +128, +129, Dual Modulus Prescaler, 1.1 GHz, Pos Trig 
+65, +128, +129, Dual Modulus Prescaler, 1.2 GHz, Neg Trig 
+65, +128, +129, Dual Modulus Prescaler, 1.1 GHz, Pos Trig 
+65, +128, +129, Dual Modulus Prescaler, 1.2 GHz, Neg Trig 
+65, +128, +129, Dual Modulus Prescaler, 1.1 GHz, Pos Trig 

64, +65, +128, +129, Dual Modulus Prescaler, 1.2 GHz, Neg Trig 
+65, +128, +129, 1.1 GHz, SLB w/X LD Die Lo-| 
+65, +128, +129, 1.1 GHz, LVB w/X LD Die Lo-V 

64 Low-Power Prescaler, 225 MHz, Vcc = 3.2-5.5 V 


64, +65, Dual Modulus Prescaler, 520 MHz 
32, +33, +64, +65, 1.1 GHz 
+33, +64, +65, 1.1 GHz 


+65, +128, +129, Dual Modulus Prescaler, 2.0 GHz, Pos Trig 
+65, +128, +129, Dual Modulus Prescaler, 2.0 GHz, Neg Trig 


32, +33, +64, +65, 2.0 GHz 

32, +33, +64, +65, 2.0 GHz 
| Digital Phase Frequency Detector 
| Crystal Oscillator 
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0 to +75°C 


0 to +75°C 
0 to +75°C 
—55 to +125°C 
—55 to +125°C 
—55 to +125°C 
—30 to +85°C 
—30 to +85°C 
-—30 to +85°C 
0 to +75°C 
0 to +75°C 
0 to +75°C 
—55 to +125°C 
—55 to +125°C 
—55 to +125°C 
—30 to +85°C 
—30 to +85°C 
—30 to +85°C 
—30 to +85°C 
0 to +75°C 
—40 to +85°C 
—40 to +85°C 
—40 to +85°C 
—40 to +85°C 
—40 to +85°C 
—40 to +85°C 
—40 to +85°C 
—40 to +85°C 
—40 to +85°C 
—40 to +85°C 
—40 to +85°C 
—40 to +85°C 
—40 to +85°C 
0 to +70°C 
—40 to +85°C 
—40 to +85°C 
—40 to +85°C 
—40 to +85°C 
—40 to +85°C 
—40 to +85°C 
—40 to +85°C 
0 to +75°C 
0 to +75°C 
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PHASE-LOCKED LOOP (continued) 























Phase Comp/VCO 
Phase Comp/VCO 
Frequency Synthesizer 


Frequency Synthesizer 
Frequency Synthesizer 
Frequency Synthesizer 
Frequency Synthesizer 
Frequency Synthesizer 
Frequency Synthesizer 
Frequency Synthesizer 
Frequency Synthesizer 
Frequency Synthesizer 





Combination Functions 


Frequency Synthesizer 
Frequency Synthesizer 
Frequency Synthesizer 
Frequency Synthesizer 
Frequency Synthesizer 
Frequency Synthesizer 
Frequency Synthesizer 
Frequency Synthesizer 
Frequency Synthesizer 
Frequency Synthesizer 
Phase Comp/Prog Counter 
Phase Comp/Prog Counter 
Phase Comp/VCO 

Phase Comp/VCO 


Control Functions 





Counter Control Logic 


Oscillators 


Crystal Oscillator 

Dual Voltage Controlled Multivibrator 
Dual Voltage Controlled Multivibrator 
Voltage Controlled Multivibrator 
Voltage Controlled Oscillator 


+64 Low Power Prescaler, 1.1 GHz 
+256 Low Power Prescaler, 1.1 GHz 

+256 Low Power Prescaler, Enhanced 12074, 1.3 GHz 
+256 Low Power Prescaler, Enhanced 12074, 1.3 GHz 
+2 UHF Prescaler, 750 MHz 


Phase Comp/Prog Counter 
Phase Comp/Prog Counter 













0 to +70°C 
0 to +70°C 
0 to +85°C 
0 to +85°C 
0 to +75°C 
—55 to +125°C 
—40 to +85°C 
—40 to +85°C 
—55 to +125°C 
—40 to +85°C 
—40 to +85°C 
—40 to +85°C 
—40 to +85°C 
—40 to +85°C 
—40 to +85°C 
—40 to +85°C 
—40 to +85°C 
—40 to +85°C 
—40 to +85°C 





































































—A40 to +85°C 
—A0 to +85°C 
—40 to +85°C 
—A0 to +85°C 
—40 to +85°C 
—40 to +85°C 
—40 to +85°C 
—A0 to +85°C 
—A0 to +85°C 
—A40 to +85°C 
—55 to +125°C 
—A0 to +85°C 
—55 to +125°C 
—40 to +85°C 


MECL 0 to +75°C | 


0 to +75°C 

0 to +75°C 
—55 to +125°C 
~30 to +85°C 
—30 to +85°C 
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PHASE-LOCKED LOOP (continued) 


Phase Locked Loop SG Functional (continued) 





Phase Detectors 


Analog Mixer: Double Balanced 
Analog Modulator/Demodulator 
Analog Modulator/Demodulator 
Analog Modulator/Demodulator 
Analog Modulator/Demodulator 
Analog Modulator/Demodulator 
Analog Modulator/Demodulator 
Digital Phase Frequency Detector 
Digital Phase Frequency Detector 
Digital Phase Frequency Detector 


Prescalers/Counters 


Programmable +N Decade 
Programmable +N Decade 
Two Modulus +5, +6, 600 MHz Typ 
Two Modulus +5, +6, 600 MHz Typ 
Two Modulus +5, +6, 600 MHz Typ 
+128, +129 Dual Modulus Prescaler, 520 MHz 
+2 UHF Prescaler, 750 MHz 
+20, +21 Dual Modulus Prescaler, 225 MHz 
+256 Low Power Prescaler, 1.1 GHz 
+256 Low Power Prescaler, Enhanced 12074, 1.3 GHz 
+256 Low Power Prescaler, Enhanced 12074, 1.3 GHz 
+32, +33 Dual Modulus Prescaler, 225 MHz 
+32, +33, +64, +65, 1.1 GHz 
+32, +33, +64, +65, 1.1 GHz 
+32, +33, +64, +65, 2.0 GHz 
+32, +33, +64, +65, 2.0 GHz 
+4 Counter, 1.0 GHz 
+40, +41, Dual Modulus Prescaler, 225 MHz 
+64 Low Power Prescaler, 225 MHz, Vcc = 3.2-5.5 V 
+64 Low Power Prescaler, 1.1 GHz 
+64, +65, Dual Modulus Prescaler, 520 MHz 
+65, Dual Modulus Prescaler, 225 MHz 


MECL 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 
LINEAR 

TTL 
TTL 
MECL 





—30 to +85°C 
0 to +75°C 
0 to +75°C 
0 to +75°C 
—55 to +125°C 
—55 to +125°C 
—55 to +125°C 
0 to +75°C 
—55 to +125°C 
0 to +75°C 





0 to +75°C 
—55 to +125°C 
—30 to +85°C 
—30 to +85°C 
—30 to +85°C 
—40 to +85°C 

0 to +75°C 
—40 to +85°C 

0 to +70°C 

0 to +85°C 

0 to +85°C 
—40 to +85°C 
—40 to +85°C 
—40 to +85°C 
—40 to +85°C 
—40 to +85°C 
—30 to +85°C 
—40 to +85°C 

0 to +70°C 

0 to +70°C 
—40 to +85°C 
—40 to +85°C 


+65, +128, +129, Dual Modulus Prescaler, 1.1 GHz, Pos Trig —40 to +85°C 
+65, +128, +129, Dual Modulus Prescaler, 1.1 GHz, Pos Trig —40 to +85°C 
+65, +128, +129, Dual Modulus Prescaler, 1.1 GHz, Pos Trig —40 to +85°C 
+65, +128, +129, Dual Modulus Prescaler, 1.2 GHz, Neg Trig —40 to +85°C 
+65, +128, +129, Dual Modulus Prescaler, 1.2 GHz, Neg Trig —40 to +85°C 
+65, +128, +129, Dual Modulus Prescaler, 1.2 GHz, Neg Trig —40 to +85°C 
+65, +128, +129, Dual Modulus Prescaler, 2.0 GHz, Neg Trig —40 to +85°C 
+65, +128, +129, Dual Modulus Prescaler, 2.0 GHz, Pos Trig —40 to +85°C 
+65, +128, +129, 1.1 GHz, LVB w/X LD Die Lo-V —40 to +85°C 
+65, +128, +129, 1.1 GHz, SLB w/X LD Die Lo-l —40 to +85°C 
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MECL Ill 


Integrated Circuits 


MECL III is a one nanosecond propagation delay emitter- 
coupled family. Typical edge speeds are alSo one nanosec- 
ond. The fast edge speeds and low propagation delays result 
in devices with large bandwidths making them especially use- 
ful in high-speed communications and test equipment. 

All device types are available with “BETTER” Program 
screening. 


MC1600 Series — (—30 to +85°C) 


Suffix: P... Plastic DIP (not all devices available) 
L...Ceramic DIP 


Numeric Listing 


| Voltage-Controlled Oscillator 

| Dual A/D Converter 
Voltage-Controlled Multivibrator 
| Dual 4-Input Gate 


| Quad 2-Input NOR Gate 

| Master-Slave Flip-Flop 

| Triple 2-Input Exclusive-OR Gate 
| UHF Prescaler Type D Flip-Flop 
| Quad Line Receiver 





ECLinPS 
Family DC Specification 


Each member of the ECLinPS family is available in both of 
the existing ECL standards: 10E series devices are compat- 
ible with the MECL 10KH family; 100E series devices are com- 
patible with ECL 100K. 

DC characteristics specified in this section are parametric 
limits guaranteed for the appropriate version (10E or 100E) un- 
less specified otherwise on the individual device data sheet. 

Tne section below presents a comparison between the two 
standards in the new context of the ECLinPS family. The user 
is also referred to the appropriate family databooks and other 
literature for descriptive information on the earlier ECL fami- 
lies. 


10E versus 100E Comparison 


Because no supplier previous to Motorola has offered both 
ECL standards on an identical process, comparison of existing 
10KH and 100K style devices has some limitations. Compari- 
son of the two standards fabricated with two different pro- 
cesses has sometimes led to the erroneous conclusion that 
there are inherent AC performance differences between them. 
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Function Selection — (—30 to +85°C) 





Dual 4-Input OR/NOR 
Quad 2-Input NOR 
Triple 2-Input Exclusive OR 





Flip-Flops 





Master-Slave Type D 
UHF Prescaler Type D ee 


Multivibrator 






Voltage-Controlled 


Oscillator 


Emitter Coupled 


Comparator 


Dual A/D 


Receiver 










In reality this is not the case. The only inherent difference be- 
tween the two standards is the difference in the behavior of the 
DC characteristics with temperature. 


DC Parameters 


The 10KH (10E) style ECL gate is voltage compensated but 
is not temperature compensated. Therefore, although con- 
stant over supply voltage, the output voltage levels and inter- 
nal bias levels vary over temperature. 

The 100K (100E) style gate on the other hand is both tem- 
perature and voltage compensated so that the output levels 
and internal bias levels remain fairly constant over both tem- 
perature and supply voltage. 

The only other difference between the two standards is in the 
area of l—EF. Because the 10KH (10E) style bias driver tracks 
with temperature the lEF of a 1OKH (10E) device remains fairly 
constant over temperature. However the 100K (100E) bias 
driver levels remain constant over temperature. As a result, as 
the VBF’s of the current-source device reduce with tempera- 
ture, the IEE of a 100E device tends to increase. This increase 
is reflected in the 100E specs in the ECLinPS data sheets. 














Mixing 10KH and 100K 


The difference in the DC behavior of the outputs of the two 
different standards necessitates caution when mixing the two 
technologies into a single design. As illustrated in Table 1, 
there is no problem when a 10KH device is used to drive a 
100K device, but problems arise if the scenario is reversed. 


Table 1. Worst-Case Noise Margins When 
Mixing 10KH and 100K 


10KH > 10KH 


10KH > 100K 
100K > 100K 
100K > 10KH 





For the case of a 100K device driving a 10KH device the 
worst-case noise margin is reduced to 35 mV, a noise margin 
which is unacceptable for most designs. Fortunately the 
ECLinPS family, by offering devices in both standards, allows 
the user to integrate higher performance technology into his 
design without having to face interfacing problems. 


Package Data 


ECLinPS is offered in the 28-lead plastic leaded chip carrier 
(PLCC) package, a leaded surface mount IC package. The 
lead form is of the “J-lead” type. 

The PLCC was selected as the optimum combination of per- 
formance, physical size and thermal handling in a low cost, 
standard package. While more exotic packages exist to im- 
prove these qualities still further, the cost of these is prohibitive 
for many applications. 

The PLCC features considerably faster propagation delay 
and reduced parasitics compared to a DIP package of similar 
pin-count; two properties that make it eminently suitable for 
very high performance logic. 


Thermal Management 


An important parameter of system design is the junction- 
ambient thermal resistance, 8jA, of the package. OJjA is 
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AC Performance 


From an IC design standpoint the only difference between a 
10E device and a 100E device inthe ECLinPS family is a small 
temperature compensation network in the 100E device, and 
very minimal differences in the two bias driver networks. 
Therefore one would expect that from an AC standpoint the 
performance of the two standards in the ECLinPS family 
should be nearly identical; measurements prove this to be the 
case. There is no significant measurable difference in the rise/ 
fall times, propagation delays or toggle frequencies when 
comparing a 10E and 100E device. The minor differences be- 
tween previous 10KH and 100K designs is due to the fact that 
the two are fabricated on different processes, and in some 
cases are designed for operation at different power levels. 


Summary 


Summarizing the above information; in general the two ECL 
design standards, although differing somewhat in DC parame- 
ters, are nearly identical when one compares the AC perform- 
ance for a given device. There may be very small differences in 
the AC measurements due to the slightly smaller output swing 
of a 100E device. However these differences are negligible 
when compared to the absolute values of the measurements. 
Therefore from an AC standpoint there is no real advantage in 
using one standard over the other, thus removing AC perform- 
ance as a decision variable in high speed system design. 


expressed in °C per watt (°C/W) and determines the tempera- 
ture elevation of the die (junction) over the external package 
ambient temperature. Standard lab measurements of this pa- 
rameter for the 28-lead PLCC yield the following result: 


BJA = 45°C/W, under 500 Ifpm air flow. 


As in any system, proper thermal management is essential 
to etablish the appropriate trade-off between performance, 
density, reliability and cost. In particular, the designer should 
be aware of the reliability implication of continuously operating 
semiconductor devices at high junction temperature. 

ECLinPS devices are designed with chip powers that permit 
acceptable reliability levels, in most systems, under the con- 
ventional ECL cooling requirement of 500 Ifpm airflow. 

A discussion on thermal management can be found in the 
MECL Device Databook. 





Numeric Listing 


8-Bit Binary Counter 
|| 8-Bit Binary Counter 
| 4-Bit 4-Input OR/NOR Gate 


| 1:9 Differential Clock Driver w/Low Skew, 
1 Enable, Vpp 

1 1:9 Differential Clock Driver w/Low Skew, 
4 Enable, Vag 

‘| 4-Bit Differential Line Receiver 

| 4-Bit Differential Line Receiver 

| Quint Differential Line Receiver 

| Quint Differential Line Receiver 

| 9-Bit Buffer 

'| 9-Bit Buffer 

| 4-Bit D F/F Individual Clk, Reset Diff. Output 


| 9-Bit Shift Register, 500 MHz, w/Asyn. Reset 
| Single Ended 

-Bit Shift Register, 500 MHz, w/Asyn. Reset 
Single Ended 

9-Bit Hold Register, 500 MHz, w/Asyn. Reset 
Single Ended 

-Bit Hold Register, 500 MHz, w/Asyn. Reset 
Single Ended 


6-Bit D Register w/Common Clk, Reset, 
Differential Outputs 

6-Bit D Register w/Common Clk, Reset, 
Differential Outputs 

5-Bit 2:1 Mux-Latch, w/Common Enable, 
Reset Differential Output 

5-Bit 2:1 Mux-Latch, w/Common Enable, 
REset Differential Output 

6-Bit 2:1 Mux-Latch, w/common Enable, Reset 
Single Ended 

6-Bit 2:1 Mux-Latch, w/Common Enable, Reset 
Single Ended 

3-Bit 4:1 Mux-Latch, w/Common Enable, Reset 
Differential Output 

3-Bit 4:1 Mux-Latch, w/Common Enable, Reset 
Differential Output 


5-Bit 2:1 Multiplexer, w/Differential Output 
5-Bit 2:1 Multiplexer, w/Differential Output 
2-Bit Parity Generator/Checker, Reg.-Shiftable, 
Differential Output 











12-Bit Parity Generator/Checker, Reg.-Shiftable, 


Differential Output 
2-Bit 8:1 Multiplexer 
2-Bit 8:1 Multiplexer 
16:1 Multiplexer 
16:1 Multiplexer 


'66. | 9-Bit Magnitude Comparator 
6) 9-Bit Magnitude Comparator 


6-Bit 2:1 Mux-Register w/Common Clk, Reset 
Single Ended 

6-Bit 2:1 Mux-Register w/Common Clk, Reset 
Single Ended 

3-Bit 4:1 Multiplexer, w/Split Select Dif. Output 

3-Bit 4:1 Multiplexer, w/Split Select Dif. Output 

9-Bit Latch 

9-Bit Latch 

EDAC 

EDAC 

Programmable Delay Chip (Dig. 20PS Res.) 

Programmable Delay Chip (Dig. 20PS Res.) 

Programmable Delay Chip (Dig. 80PS Anal. 
1.6 PS/MV) 

Programmable Delay Chip (Dig. 80PS Anal. 
1.6 PS/MV) 

3-Bit Scannable ECL Address Driver 

3-Bit Scannable ECL Address Driver 

8-Bit Scannable Register 

8-Bit Scannable Register 

3-Bit 4:1 Mux-Latch (Integrated E156 & E171) 

3-Bit 4:1 Mux-Latch (Integrated E156 & E171) 

3-Bit Registered Cutoff Bus Transceiver 

25 © Cutoff Outputs 

3-Bit Registered Cutoff Bus Transceiver 25 Q 


Cutoff Outputs 

Differential AND/NAND Gate 

Differential AND/NAND Gate 

Quint Differential Line Receiver 

Quint Differential Line Receiver 

3-Bit Differential Flip-Flop 

3-Bit Differential Flip-Flop 

6-Bit D Reg. w/Differential Data & Clk Inputs, 
VBp, Common Reset, Single Ended 

6-Bit D Reg. w/Differential Data & Clk Inputs, 
VBp, Common Reset, Single Ended 

5-Bit Differential Register 

5-Bit Differential Register 

Differential 2:1 Multiplexer 

Differential 2:1 Multiplexer 
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ECLinPS Function Selection 





Buffers Mux-Latches 


1:9 Diff. Clk Driver w/Low Skew, Enable, Vpp 
1:9 Diff. Clk Driver w/Low Skew, Enable, Vag 
4-Bit Differential Line Receiver 

4-Bit Differential Line Receiver 

9-Bit Buffer 

9-Bit Buffer 


5-Bit 2:1 Mux-Latch, w/Common Enable, Reset 
Differential Output 

5-Bit 2:1 Mux-Latch, w/Common Enable, Reset 
Differential Output 

6-Bit 2:1 Mux-Latch, w/Common Enable, Reset 
Single Ended 

6-Bit 2:1 Mux-Latch, w/Common Enable, Reset 
Single Ended 

3-Bit 4:1 Mux-Latch, w/Common Enable, Reset 
Differential Output 

3-Bit 4:1 Mux-Latch, w/Common Enable, Reset 
Differential Output 

3-Bit 4:1 Mux-Latch (Integrated E156 & E171) 

Counters 3-Bit 4:1 Mux-Latch (Integrated E156 & E171) 


8-Bit Binary Counter : : 
| 8-Bit Binary Counter Mux-Registers 





Bus Transceivers 


3-Bit Reg. Cutoff Bus X—cvr 25 © Cutoff Outputs 
3-Bit Reg. Cutoff Bus X—cvr 25 © Cutoff Outputs 





: ; 6-Bit 2:1 Mux-Register w/Common Clock, 
Flip-Flops/Registers Reset Single-Ended 


4-Bit D F/F Individual Clk, Reset Dif. Output 6-Bit 2:1 Mux-Register w/Common Clock, 

4-Bit D F/F Individual Clk, Reset Dif. Output Reset Single-Ended 

6-Bit D Reg. w/Common Clk, Reset, Dif. Outputs 

6-Bit D Reg. w/Common Clk, Reset, Dif. Outputs 

3-Bit Differential Flip-Flop 

3-Bit Differential Flip-Flop 

6-Bit D Reg., w/Diff. Data & Clk Inputs, Vpp, 
Common Reset, Single Ended 

6-Bit D Reg., w/Diff. Data & Clk Inputs, Vpp, 
Common Reset, Single Ended 

5-Bit Differential Register 

5-Bit Differential Register 





Parity Generators/Comparators 





12-Bit Parity Generator/Checker, Reg.-Shiftable, 
Differential Output 

12-Bit Parity Generator/Checker, Reg.-Shiftable, 
Differential Output 

9-Bit Magnitude Comparator 

9-Bit Magnitude Comparator 

EDAC 

EDAC 





Gates 


4-Bit 4-Inpbut OR/NOR Gate 
4-Bit 4-Input OR/NOR Gate 
5-Bit 2-Input AND/NAND Gate 
5-Bit 2-Input AND/NAND Gate 
5-Bit 2-Input XOR/XNOR Gate 
5-Bit 2-Input XOR/XNOR Gate 
Differential AND/NAND Gate 
Differential AND/NAND Gate 


Programmable 


Programmable Delay Chip (Dig. 20PS Res.) 

Programmable Delay Chip (Dig. 20PS Res.) 

Programmable Delay Chip (Dig. 80PS Anal. 
1.6 PS/MV) 

Programmable Delay Chip (Dig. 80PS Anal. 
1.6 PS/MV) 





Line Receivers 
Latches 


6-Bit D Latch 
6-Bit D Latch 
9-Bit Latch 
9-Bit Latch 


Quint Differential Line Receiver 
Quint Differential Line Receiver 
Quint Differential Line Receiver 
Quint Differential Line Receiver 


Shift Registers 


8-Bit Shift Register 
8-Bit Shift Register 
9-Bit Shift Register, 5|00 MHz, w/Asyn. Reset 
Multip! Single Ended 

ultiplexers 9-Bit Shift Register, 500 MHz, w/Asyn. Reset 
4-Bit Individual-Select 2:1 Mux Single Ended 
4-Bit Individual-Select 2:1 Mux 9-Bit Hold Register, 500 MHz w/Asyn. Reset 
5-Bit 2:1 Multiplexer, w/Differential Output 
5-Bit 2:1 Multiplexer, w/Differential Output 
2-Bit 8:1 Multiplexer 
2-Bit 8:1 Multiplexer 
16:1 Multiplexer 
16:1 Multiplexer 
3-Bit 4:1 Multiplexer, w/Split Select Dif. Output 
3-Bit 4:1 Multiplexer, w/Split Select Dif. Output 
Differential 2:1 Multiplexer 
Differential 2:1 Multiplexer 





Miscellaneous 


Dual Analog Comparator w/Latch 
Dual Analog Comparator w/Latch: (Hi-Perf 1651) 





Single Ended 

9-Bit Hold Register, 500 MHz w/Asyn. Reset 
Single Ended 

3-Bit Scannable ECL Address Driver 

3-Bit Scannable ECL Address Driver 

8-Bit Scannable Register 

8-Bit Scannable Register 
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Bipolar Logic Surface Mount 


Why Surface Mount? 


Surface Mount Technology is now being utilized to offer an- 
swers to many problems that have been created in the use of 
insertion technology. 

Limitations have been reached with insertion packages and 
PC board technology. Surface Mount Technology offers the 
opportunity to continue to advance the State-of-the-Art de- 
signs that cannot be accomplished with Insertion Technology. 

Surface Mount Packages allow more optimum device per- 
formance with the smaller Surface Mount configuration. Inter- 
nal lead lengths, parasitic capacitance and inductance that 
placed limitations on chip performance have been reduced. 

The lower profile of Surface Mount Packages allows more 
boards to be utilized in a given amount of space. They are 
stacked closer together and utilize less total volume than inser- 
tion populated PC boards. 

Printed circuit costs are lowered with the reduction of the 
number of board layers required. The elimination or reduction 


of the number of plated through holes in the board, contribute 
significantly to lower PC board prices. 

Surface Mount assembly does not require the preparation 
of components that are common on insertion technology lines. 
Surface Mount components are sent directly to the assembly 
line, eliminating an intermediate step. 

Automatic placement equipment is available that can place 
Surface Mount components at the rate of a few thousand per 
hour to hundreds of thousands of components per hour. 

Surface Mount Technology is cost effective, allowing the 
manufacturer the opportunity to produce smaller units and of- 
fers increased functions with the same size product. 


Dual-in-Line Package to 
PLCC Pin Conversion Data 
The following table gives the equivalent I/O pinouts of 


Dual-In-Line (DIL) package configuration and Plastic Leaded 
Chip Carrier (PLCC) packages. 


Conversion Tables 


16 PIN DIL 1;2;3;4/516;/7; 8 | 9 {10} 11 | 12 
28 PINPLCC |2/3/4|/5/7/8/9]10]12]13 | 14} 15 
20 PIN DIL 1/2/;31/4/5/6/7| 8 | 9 | 104) 11 |} 12 
20PINPLCC |1)2|}3|4/5)6/7] 8 | 9 | 10] 11} 12 
24 PIN DIL 1/2)/3/4)5/617}] 8 | 9 | 10) 11 | 12 
28 PINPLCC {2)3/4|/5/6;7/9] 10} 11 | 12 | 13 | 14 


3-15 


13 
17 


14 
18 


15 | 16 
19 | 20 


17 
17 


18 
18 


20 
20 


13 
13 


14 
14 


15 
15 


16 
16 


19 
19 


20 
24 


21 | 22 | 23 | 24 
25 | 26 | 27 | 28 


13 
16 


14 
17 


15 
18 


16 
19 


17 
20 


18 
21 


19 
23 
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Devices Available 


MECL 10KH MECL 10K 


MC10H100 Series — (0°C to +75°C) MC10100/10200 — (-—30°C to +85°C) 
Suffix: FN = Plastic Leaded Chip Carrier 





Binary Counter 

Quad 2-Input NOR Gate with Strobe 

Quad 2-Input OR/NOR Gate 

Quad NOR Gate 

Quad 2-Input OR Gate 

Quad AND Gate 

Triple 2-3-2 Input OR/NOR Gate 

Triple 4-3-3 Input NOR Gate 

Triple Exclusive OR/NOR Gate 

Dual 4-5 Input OR/NOR Gate 

Quad Exclusive OR Gate 

Quad Line Receiver 

Triple Line Receiver 

Dual 2-Wide OR-AND/OR-AND INVERT Gate 

Dual 2-Wide 3-Input OR/AND Gate 

4-Wide 4-3-3-3 Input OR-AND Gate 

4-Wide OR-AND/OR-AND INVERT Gate 

Triple 4-3-3 Input Bus Driver (250 Ohm) 

Quad TTL-to-MECL Translator 

Quad MECL-to-TTL Translator 

Dual D Latch 

Dual D Master Slave Flip-Flop 

Dual J-K Master Slave Flip-Flop 

Universal Hexadecimal Counter 

4-Bit Universal Shift Register 

16 x 4 Bit Register File 

Quad 2-Input Multiplexer (Noninverting) 

Quad 2-Input Multiplexer (Inverting) 

12-Bit Parity Generator-Checker 

Binary to 1-8 Line Decoder (Low) 

Binary to 1-8 Line Decoder (High) 

8-Line Multiplexer 

8-Input Priority Encoder 

5-Bit Magnitude Comparator 

Dual Binary to 1-4 Decoder (Low) 

Dual Binary to 1-4 Decoder (High) 

Quad 2-Input Multiplexer/Latch 

Dual 4-1 Multiplexer 

Quint Latch 

Hex D Flip-Flop 

Look Ahead Carry Block 

Dual High Speed Adder/Subtractor 

4-Bit ALU 

Hex D Flip-Flop w/Common Reset 

Hex Buffer w/Enable 

Hex Inverter w/Enable 

Dual 4-5-Input OR/NOR Gate 

Dual 3-Input 3-Output OR Gate 

Dual 3-Input 3-Output NOR Gate 

Quad Bus Driver/Receiver with 2-to-1 
Output Multiplexers (25 Ohm) 

Dual Bus Driver/Receiver with 4-to-1 
Output Multiplexers (25 Ohm) 

Quad Bus Driver/Receiver with Transmit 
and Receiver Latches (25 Ohm) 

Quad MECL-to-TTL Translator Single 
Power Supply (—5.2 V or +5.0 V) 

Triple 3-Input Bus Driver w/Enable (25 Ohm) 

Quad TTL-to-MECL Translator (ECL Strobe) 

9-Bit TTL-ECL Translator 

9-Bit ECL-TTL Translator 

9-Bit TTL-ECL Translator, Latch 

9-Bit ECL-TTL Translator, Latch 

ECL-TTL 68030/040 Clock Driver 

ECL-TTL Clock Driver 

ECL-TTL 68030/040 Clock Driver 

ECL-TTL Clock Driver 

4-Bit ECL-TTL DRAM Driver 

4-Bit ECL-TTL Bus Transceiver 
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Quad NOR Gate w/Strobe 

Quad OR/NOR Gate 

Quad NOR Gate 

Quad 2-Input OR Gate 

Quad AND Gate 

Triple 2-3-2 OR/NOR Gate 

Triple 4-3-3 NOR Gate 

Triple Exclusive OR/NOR Gate 

Dual 4-5 Input OR/NOR Gate 

Dual 3-Input/3-Output OR Gate 

Dual 3-Input/3-Output NOR Gate 
Quad Exclusive OR Gate 

Triple Line Receiver 

Quad Line Receiver 

Triple Line Receiver 

Dual 2-Wide OR-AND/OR-AND-INVERT Gate 
Dual 2-Wide 3-Input OR-AND Gate 
4-Wide 4-3-3-3-Input OR-AND Gate 
4-Wide OR-AND/OR-AND-INVERT Gate 
Triple 4-3-3-Input Bus Driver 

Quad TTL-to-MECL Translator 
Quad MECL-to-TTL Translator 

Duai D Latch 

Dual D Flip-Flop 

Quad Latch 

Dual Mux w/Latch (Separate Select) 
Dual J-K Master-Slave Flip-Flop 
Universal Hexadecimal Counter 
Bi-Quinary Counter 

4-Bit Universal Shift Register 

Quad Latch (Negative Clock) 

Quad 2-Input Multiplexer (Noninverting Output) 
Quad 2-Input Multiplexer (Inverting Output) 
12-Bit Parity Generator/Checker 
Binary to 1-8 Line Decoder (Low) 
Binary to 1-8 Line Decoder (High) 
8-Line Multiplexer 

Priority Encoder 

5-Bit Comparator 

Quad Latch (Common Clock) 

9 + 2-Bit Parity Checker 

Dual 4-Line Decoder (Low) 

Dual 4-Line Decoder (High) 

Quad 2-Input Multiplexer with Latch 
Dual 4-to-1 Multiplexer 

Quint Latch 

Hex D Flip-Flop 

Binary Counter 

Hex D Flip-Flop w/Common Reset 
Hex Buffer w/Enable 

Hex Inverter w/Enable 

Quad IBM-to-MECL Translator 
Quad Bus Driver 

Hex Inverter/Buffer 

Hex AND Gate 

Retriggerable 1-Shot Multivibrator 
High-Speed Dual 3-Input/3-Output OR Gate 
High-Speed Dual 3-Input/3-Output NOR Gate 
High-Speed Dual 2-NOR/1-OR Gate 
High-Speed Triple Line Receiver 
High-Speed Dual D Flip-Flop 
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Prescalers Available in SOIC 


Suffix: D = Narrow Body SOIC 


Prescaler Series — (—40°C to +85°C) 


















2 
| Two-Modulus, +40/+41 p78 2 
7 Two-Modulus, +64/+65 PTB 2 





Two-Modulus, +128/+129 


2 Two-Modulus, +20/+21 


| Two-Modulus, Selectable +64/+65 or +128/+129 1100 





1100 


Two-Modulus, Selectable +64/+65 or +128/+129 p10 





25 
25 
25 
520 
225 
225 


: Single-Modulus, +64 p 4B 


1100 


1100 


| Single-Modulus, +64 p80 
| Single-Modulus, +256 p80 
| Low-Power +256 Prescaler, Enhanced 12074, 1.3 GHz 1300 


| Low-Power +256 Prescaler, Enhanced 12074, 1.3 GHz PB 1300 


8 
8 
8 

0.2 
5 

0 
0 
8 
0 
0 
0 
5 
0 
Be 
ao) 
5 
5 
5 

12 
12 
12 
12 






| Two-Modulus +64, +65, +128, +129 


| Two-Modulus +64, +65, +128, +129 





1100 


| Two-Modulus +64, +65, +128, +129 
| 1100 


+128, +129 


1100 


2000 


2000 
2000 


Two-Modulus +64, +65, 








1100 






| Two-Modulus +64, +65, +128, +129 










1100 


| Two-Modulus +64, +65, +128, +129 





1100 
1100 


| Two-Modulus +32, +33, +64, +65 
| Two-Modulus +32, +33, +64, +65 


| Two-Modulus, +32/+33 
: 
: 
: 
4 
3 
3 
5 
3 
8 
8 
6 
6 
6 
6 
6 


| Two-Modulus +64, +65, +128, +129 2000 


| Two-Modulus +64, +65, +128, +129 


2 Two-Modulus +32, +33, +64, +65 
| Two-Modulus +32, +33, +64, +65 








* All ‘A’ devices are positive edge triggered: All ‘B’ devices are negative edge triggered. All MC12022 devices with ‘B’ nomenciatures are pin and functionally compatible with Fujitsu’s 
MB501 devices. 


MOTOROLA MASTER SELECTION GUIDE REV4 
3-17 

















Contents 


FAST TTL Numeric Listing .............0000000s 3 FAST TTL Devices Available in SOIC ............. 12 
LS TTL Numeric Listing ..........000e ewan neenee 4 LS TTL Devices Available in SOIC ............... 13 
Functional Selection ...........00000eeeueeaees 6 TaADG ANG REC ced io bale in eo eae eee heed 15 
MIL/DEL CIRCUITS <6 cs iit Ae eee eat ahaa 10 
Surface Mount .........00 cece eee eee eee 11 


Selector Guide Contents 


This selector guide contains only devices in There are many new devices in various stages of 
production at Motorola’s Logic |.C. Division, accurate to development on Motorola’s Logic !.C. Division design 
the date of publication. schedule. Call your nearest Motorola sales office for the 

The Logic |.C. Division publishes a New Product current status of any device not listed within this guide. 


Calendar quarterly that reflects any recent device 
releases and the approximate dates new devices are 
expected to be released. 
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TTL in Perspective 


Since its introduction, TTL has become the most popular 
form of digital logic. It has evolved from the original gold-doped 
saturated 7400 logic, to Schottky-Clamped logic, and finally to 
the modern advanced families of TTL logic. The popularity of 
these TTL families stems from their ease of use, low cost, 
medium-to-high speed operation, and good output drive capa- 
bility. 

Motorola offers two modern TTL logic families — LS and 
FAST™. They are pin and functionally compatible and can easi- 
ly be combined in a system to achieve maximum performance 
at minimum cost. 

LS (Low Power Schottky) is currently the more popular and 
commands by far the largest share of the total TTL logic mar- 
ket. It is low-cost and provides moderate pertormance at low 
power. 

FAST, the state-of-the-art, high-performance TTL family, is 
growing rapidly and gaining a significant share of the total TTL 
logic market. FAST offers a 20-30 percent improvement in 
performance over the older Standard Schottky family (74S) 
with a 75-80 percent reduction in power. When compared with 
the Advanced Schottky family (74AS), FAST offers nearly 
equal performance at a 25—50 percent savings in power. 


TTL Family Comparisons 


FAST is manufactured on Motorola’s MOSAIC (oxide-iso- 
lated) process. This process provides FAST with inherent 
speed/power advantages over the older junction-isolated 74S 
and 74LS families. This allows the FAST family to be designed 
and specified with improved noise margins, reduced input cur- - 
rents, and superior line driving capabilities in comparison to 
these earlier families. Additionally, FAST designs incorporate 
power-down circuitry on all three-state outputs, and buffered 
outputs on all storage devices. 

Two further advantages of FAST are the load specifications 
and power supply specifications. FAST ac characteristics are 
specified at a heavier capacitive load than the earlier families 
(50 pF versus 15 pF) to more accurately reflect actual in-circuit 
performance. Moioroila’s dc and ac characteristics for FAST 
are specified over a full 10% supply voltage range — a signifi- 
cantimprovement over the industry standard specifications for 
the earlier families (5% for dc, 0% for ac). 

These design and specification improvements offered by 
the Motorola FAST family provide the user with better system 
performance, enhanced design flexibility, and more reliable 
system operation. 


General Characteristics for Schottky TTL Logic (ALL MAXIMUM RATINGS) 















Output Drive 
Standard Output 


Buffer Output 


Propagation Delay 


—20 to —100 —20 to —-100 
—40 to -225 —40 to —225 





5+10% 


ae ae ee 
ee 


nh 
a 
=a 





Speed Power Product 
Clock Frequency (D-F/F) 
Clock Frequency (Counter) 





NOTES: 1. Specifications are shown for the following conditions: a) Voc = 5.0 Vdc; b) Ta = 25°C and c) C_ = 50 pF for FAST, 15 pF for LS. 
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FAST TTL Numeric Listing 


MC54F00 Series (—55 to +125°C) 
MC74F00 Series (0 to +70°C) 


Suffix: N... Plastic (only 74-series) 
J... Ceramic (54/74 series) 


Quad 2-Input NAND Gate 

Quad 2-Input NOR Gate 

Hex Inverter 

Quad 2-Input AND Gate 

Triple 3-input NAND Gate 

Triple 3-Input AND Gate 

Dual 4-Input NAND Schmitt Trigger 

Hex Inverter Schmitt Trigger 

Dual 4-Input NAND Gate 

Dual 4-Input AND Gate 

Quad 2-Input OR Gate 

Quad 2-Input NAND Buffer 

Quad 2-Input NAND Buffer OC 

Dual 4-Input NAND Buffer 

Dual 2 Wide 2-Input/3-Input AND-OR-INVERT 
Gate 

4-2-3-2 Input AND-OR-INVERT Gate 

Dual D Flip-Flop 

4-Bit Magnitude Comparator 

Quad Ex/OR Gate 

Dual J-K Flip-Flop w/Preset 

Dual J-K Flip-Flop 

Quad Buffer, 3-State, Enable-LO 

Quad Buffer, 3-State, Enable-Hl 

Quad 2-Input NAND Schmitt Trigger 

1-of-8 Decoder/Demultiplexer 

Dual 1-of-4 Decoder/Demultiplexer 

8-Line to 3-Line Priority Encoder 

8-Input Multiplexer 

Dual 4-Input Multiplexer 

Quad 2-Input Multiplexer 

Quad 2-Input Multiplexer 

Quad 2-Input Multiplexer, Inverting 

Quad 2-Input Multiplexer, Inverting 

BCD Decade Counter, Asynchronous Reset 

4-Bit Binary Counter, Asynchronous Reset 

BCD Decade Counter, Synchronous Reset 

4-Bit Binary Counter, Synchronous Reset 

8-Bit Serial-In Parallel-Out Shift Register 

Up/Down Decade Counter 

Up/Down Binary Counter 


Universal Shift Register 

4-Bit Shift Register 

Octal Buffer/Line Driver/Inverting/3-State 
Octal Buffer/Line Driver/3-State 

Quad Bus Transceiver/Inverting/3-State 
Quad Bus Transceiver/Non-Inverting/3-State 
Octal Buffer Driver/Non-Inverting/3-State 
Octal Bus Transceiver 

8-Input Multiplexer/3-State 

Dual 4-Input Multiplexer/3-State 

Dual 4-Bit Addressable Latch 

Quad 2-Input Multiplexer/3-State 

Quad 2-input Multiplexer/3-State 

Quad 2-Input Multiplexer, Inverting/3-State 
Quad 2-Input Multiplexer/Inverting/3-State 





FAST is a trademark of National Semiconductor Corporation. 
MOSAIC | is a trademark of Motorola Inc. 
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8-Bit Addressable Latch 

8-Bit Bidirectional Binary Counter 

Octal D Flip-Flop, common CLK/CLR 

9-Bit Odd/Even Parity Gen/Checker 

4-Bit Full Adder 

8-Bit Shift/Store Register 

8-Bit Universal Shift/Storage Register 

4-Bit Shifter/3-State 

Dual 4-Input Multiplexer 

Dual 4-input Multiplexer/3-State 

Hex Bus Driver/Gated Enable/Non-Inverting/ 
3-State 

Hex Bus Driver/Gated Enable/Inverting/3-State 

Hex Bus Driver 4/2-Bit/Non-Inverting/3-State 

Hex Bus Driver 4/2-Bit Inverting/3-State 

Octal Transparent Latch/3-State 

Octal D Flip-Flop/3-State 

Octal D F/F, common CLK/Enable/ 
Non-Inverting 

Hex Parallel D Register w/Enable 

Quad Parallel Register w/Enable 

4-Bit ALU 

4-Bit ALU 

Quad 2-Port Register 

Quad 2-Port Register 

Octal Comparator 

Octal Transparent Latch/3-State 

Octal D Flip-Flop 3-State 

1-of-10 Decoder/3-State 

1-of-8 Decoder/3-State 

1-of-4 Decoder/3-State 

Octal Reg XCVR/Non-Inverting/Bus Pinout/ 
3-State 

Octal Reg XCVR/Inverting/Bus Pinout/3-State 

Decade Up/Down Counter/3-State 

Binary Up/Down Counter/3-State 

Octal D-FF/Non-Inverting/Bus Pinout/3-State 

8-Bit Bidirectional Binary Counter/3-State 

Octal Bus Transceiver/Inverting/3-State 

Octal Bus Transceiver/3-State 

Octal Bus Transceiver/Inverting/3-State 

Octal Bus Transceiver w/Parity Gen Chk 
3-State 

Octal Bus Transceiver w/Parity Gen Chk 
3-State 

8-Bit Bidirectional Binary Counter/3-State 

Quad D-FF w/Mtchd. Prop. Delays 

10-Bit Buffer/Line Driver (Non-Inverting) 

10-Bit Buffer/Line Driver (Inverting) 

Octal Bus Transceiver 3-State Lite Load ’F245 

Error Detection and Correction Unit (EDAC) 

EDAC Bus Buffer, Inverting 

EDAC Bus Buffer, Non-Inverting 

Dynamic Memory Controller (256K DRAM) 

Memory Timing Controller w/EDAC 

Memory Timing Controller w/o EDAC 

Dynamic Memory Controller (1 Meg DRAM) 








LS TTL Numeric Listing 


SN54LS00 Series (—55 to +125°C) 
SN74LS00 Series (0 to +70°C) 


Suffix: N... Plastic (only 74-series) 
J...Ceramic (54/74 series) 


Quad 2-Input NAND Gate 
Quad 2-Input NAND Gate, Open-Collector 
Quad 2-Input NOR Gate 
Quad 2-Input NAND Gate, Open-Collector 
Hex Inverter 
Hex Inverter, Open-Collector 
Quad 2-Input AND Gate 
Quad 2-Input AND Gate, Open-Collector 
Triple 3-Input NAND Gate 
Triple 3-Input AND Gate 
Triple 3-Input NAND Gate, Open-Collector 
Dual 4-Input Schmitt Trigger 
Hex Schmitt Trigger 
Triple 3-Input AND Gate, Open-Collector 
Dual 4-Input NAND Gate 
Dual 4-Input AND Gate 
Dual 4-Input NAND Gate, Open-Collector 
Quad 2-Input NAND, High Voltage 
Triple 3-Input NOR Gate 
Quad 2-Input NOR Buffer 
8-Input NAND Gate 
Quad 2-Input OR Gate 
Quad 2-Input NOR Buffer, Open-Collector 
Quad 2-Input NAND Buffer 
Quad 2-Input NAND Buffer, Open-Collector 
Dual 4-Input NAND Buffer 
1-of-10 Decoder 
BCD to 7-Segment Decoder/Driver, 
Open-Collector 
BCD to 7-Segment Decoder/Driver, 
with Pull-Ups 
Dual AND-OR-INVERT Gate 
3-2-2-3 Input AND-OR-INVERT Gate 
2-Wide 4-Input AND-OR-INVERT Gate 
Dual JK Flip-Flop 
Dual D Flip-Flop 
4-Bit Bi-Stable Latch with Q and Q 
Dual JK Flip-Flop 
4-Bit Bi-Stable Latch 
4-Bit Full Adder 
4-Bit Magnitude Comparator 
Quad Exclusive OR Gate 
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Decade Counter 


Divide-By-12 Counter 

4-Bit Binary Counter 

4-Bit Shift Register 

Dual JK Flip-Flop with Clear 

Dual JK Flip-Flop with Preset 

Dual JK Edge-Triggered Flip-Flop 

Dual JK Edge- Triggered Flip-Flop 

Dual JK Edge- Triggered Flip-Flop 

Retriggerable Monostable Multivibrator 

Dual Retriggerable Monostable 
Multivibrator 

Quad Buffer, Low Enable, 3-State 

Quad Buffer, High Enable, 3-State 

Quad 2-Input Schmitt Trigger 

13-Input NAND Gate 

Quad Exclusive OR Gate, Open-Collector 

3-Line to 8-Line Decoder/Demultiplexer 

1-of-8 Decoder/Demultiplexer 

Dual 1-of-4 Decoder/Demultiplexer 

1-of-10 Decoder/Driver, Open-Collector 

10-Line Decimal to 4-Line Priority Encoder 

8-Input to 3-Line Priority Encoder 

8-Input Multiplexer 

Dual 4-Input Multiplexer 

Dual 1-of-4 Decoder 

Dual 1-of-4 Decoder, Open-Collector 

Quad 2-Input Multiplexer, Non-Inverting 

Quad 2-Input Multiplexer, Inverting 

BCD Decade Counter, Asynchronous Reset 
(9310 Type) 

4-Bit Binary Counter, Asynchronous Reset 
(9316 Type) 

BCD Decade Counter, Synchronous Reset 

4-Bit Binary Counter, Synchronous Reset 

8-Bit Serial-In/Parallel-Out Shift Register 

8-Bit Parallel-In/Serial-Out Shift Regsiter 

8-Bit Parallel-In/Serial-Out Shift Register 

Up/Down Decade Counter 

Up/Down Binary Counter 

4 x 4 Register File, Open-Collector 

4-Bit D Register, 3-State 

Hex D Flip-Flop with Clear 

Quad D Flip-Flop with Clear 

4-Bit ALU 

UP/Down Decade Counter 

Up/Down Binary Counter 

Up/Down Decade Counter with Clear 

Up/Down Binary Counter with Clear 

4-Bit Right/Left Shift Register 

4-Bit Shift Register (9300 Type) 

Decade Counter, Asynchronously 
Presettable 

4-Bit Binary Counter, Asynchronously 
Presettable 


14 


14 
14 
14 
14 
16 


14 
14 
14 


16 
14 
14 
14 
16 
14 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 


16 


16 
16 
16 
14 
16 
16 
16 
16 
16 
16 


16 
24 
16 
16 
16 
16 
16 
16 


14 

















LS TTL NUMERIC LISTING (continued) 






Dual One-Shot (Very Stable) 

Octal Bus/Line Driver, Inverting 3-State 

Octal Bus/Line Driver, 3-State 

Quad Bus Transceiver, Inverting, 3-State 

Quad Bus Transceiver, Non-Inverting, 3-State 

Octal Driver, Non-Inverting, 3-State 

Octal Bus Transceiver, Non-Inverting, 3-State 

BCD to 7-Segment Decoder/Driver, 
Open-Collector 

BCD to 7-Segment Decoder/Driver with 
Pull-Ups 

8-Input Multiplexer, 3-State 

Dual 4-Input Multiplexer, 3-State 

Dual 4-Bit Addressable Latch 

Quad 2-Input Multiplexer, Non-Inverting, 
3-State 

Quad 2-Input Multiplexer, Inverting 3-State 

8-Bit Addressable Latch (9334) 

Dual 5-Input NOR Gate 

Quad Exclusive NOR Gate, Open-Collector 

Octal D Flip-Flop with Clear 

Quad Set/Reset Laich 

8-Bit Odd/Even Parity Generator/Checker 

4-Bit Full Adder (Rotated LS83A) 

Decade Counter (Divide By 2 and 5) 

4-Bit Binary Counter 

Quad 2-Multiplexer, with Output Register 

8-Bit Shift/Storage Register, 3-State 

8-Bit Shift Register with Sign Extend, 3-State 

8-Bit Shift/Storage Register, 3-State 

8-Input to 3-Line Priority Encoder, 3-State 

Dual 4-Multiplexer (Inverting LS153) 

Dual 4-Multiplexer (3-State LS352) 

Hex Buffer, Common Enable, 3-State 

Hex Inverter, Common Enable, 3-State 

Hex Buffer, 4-Bit and 2-Bit, 3-State 

Hex Inverter, 4-Bit and 2-Bit, 3-State 

Octal Transparent Latch, 3-State 

Octal D Flip-Flop, 3-State 

Quad Latch 

Octal D Flip-Flop with Enable 

Hex D Flip-Flop with Enable 

4-Bit D Flip-Flop with Enable 

2-Input Quad/Exclusive OR Gate 

Dual Decade Counter 

Dual 4-Bit Binary Counter 

4-Bit Shift Register, 3-State 

Quad 2-Input Multiplexer with Output Register 

Quad 2-Input Multiplexer with Output Register 


















































*74LS only 
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Dual Decade Counter 

Octal Buffer/Line Driver, 3-State 

Octal Buffer/Line Driver, 3-State 

Binary Up/Down Counter, 3-State 

Octal Transceiver with Storage, 3-State 

Octal Bus Transceiver, Inverting, 3-State 

Octal Bus Transceiver, Non-Inverting, 
Open-Collector 

Octal Bus Transceiver, Inverting, 
Open-Collector 

Octal Bus Transceiver, Non-Inverting, 3-State 

Synchronous 4-Bit Up/Down Counter 

4 x 4 Register File, 3-State 

8-Bit Magnitude Comparator 

8-Bit Magnitude Comparator 

8-Bit Magnitude Comparator 

8-Input to 3-Line Priority Encoder 

Synchronous Address Multiplexer (MC6883) 

Synchronous Address Multiplexer 

Octal Buffer (81LS95), 3-State 

Octal Buffer (81LS96), 3-State 

Octal Buffer (81LS97), 3-State 

Octal Buffer (81LS98), 3-State 

8-Input to 3-Line Priority Encoder, 3-State 








Functional Selection 


Abbreviations: 


S =Synchronous 

A =Asynchronous 

2S =2-State Output 

3S =3-State Output 

OC = Open-Collector Output 
P =Planned 

X = Available 


inverters 





AND Gates 





Quad 2-Input 


Triple 3-Input 


Dual 4-Input 


NAND Gates 


x< 


Quad 2-Input 


Quad 2-Input, High Voltage 
Triple 3-Input 


x< 


x< 


Dual 4-Input 


8-Input 
13-Input 


x KK KKK KKK 


OR Gates 





NOR Gates 


Quad 2-Input 
Triple 3-Input 
Dual 5-Input 















Exclusive OR Gates 









Quad 2-Input 2S 
OC 
2S 


Exclusive NOR Gates 


86 | X X 
136 | X 
386 | X 


AND-OR-INVERT Gates 





Dual 2-Wide, 2-Input 3-Input 
4-Wide, 2-3-2-3-Input 
2-Wide, 4-Input 

4-Wide, 4-2-2-3-Input 





Schmitt Triggers 


Dual 4-Input NAND Gate 
Hex, Inverting 
Quad 2-Input NAND Gate 





SSI Flip-Flops 


Dual D w/Set & Clear 
Dual JK w/Clear 


Dual JK w/Set & Clear Individual J, 
K, Cp, Sp, Cp Inputs 

Same as 76 with Different Pinout 

Dual JK w/Set & Clear 

Quad D w/Mtchd. Prop. Delays 
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FUNCTIONAL SELECTION (continued) 


Multiplexers Decoders/Demultiplexers 


Dual 1-of-4 


Quad 2-to-1, Non-Inverting 


Quad 2-to-1, Inverting 


Dual 4-to-1, Non-Inverting 1-of-8 


1-of-8 with Latch 
1-of-10 


Dual 4-to-1, Inverting 


8-to- 1 





xX KKK KKK KK XX 
x KK KKK KK OK OX 


Quad 2-to-1 with Output Register | 
298 — Negative edge triggered 
398 — Positive edge triggered, 

Q/O Outputs Latches 
399 — Positive edge triggered, 
Q Output Only 


x xX 


x< 





Encoders Transparent, Non-Inverting 


Octal, Non-Inverting 


Transparent, Inverting 

Transparent, Q and Q 
Outputs 

Quad Set-Reset Latch 

Addressable 

Dual 4-Bit Addressable 


10-to-4 Line BCD 


8-to-3-Line Priority Encoder 


RORA ROWOOA 





Shift Registers 

















Serial In-Parallel Out 8 X A X X 
Parallel In-Serial Out 8 xX Xx X 
8 X xX A X 
Parallel In-Parallel Out 4 X X 
4 xX X xX A X X 
4 X A xX X 
4 X A X 
Parallel In-Parallel Out, Bidirectional 8 X X xX A X X 
8 xX X xX S X X 
Sign Extended Bidirectional 8 X X A X 





* SR = Shift Right 
SL = Shift Left 


MOTOROLA MASTER SELECTION GUIDE REV 4 
3-24 


FUNCTIONAL SELECTION (continued) 


Register Files Display Decoders/Drivers with Open-Collector Outputs 








1-of-10 
BCD-to-7 Segment 


*The 48 and 248 have internal pullup resistors to Vcc on their outputs. 


Cascadable Synchronous Counters — 


ane aS Positive Edge-Triggered 





Dual Decade (2/5) 
Dual Decade 
Modulo 12 (2/6) 
4-Bit Binary (2/8) 


Decade 





Decade, Up/Down 


xxx xXx x «KIB 
x x x KKK KK XK OX | 


Dual 4-Bit Binary 





4-Bit Binary 


4-Bit Binary, 
UP/Down 


8-Bit Bidirectional 


NANNNUNDYFKYPNNNNY,FFErAVnNMW 


x KKK KK XK <x xX KK XK 


“The 192 and 193 do not provide a clock enable for synchronous cascading. 


MSI Flip-Flops/Registers 


D-Type, Non-Inverting 


x KK KK XK 


Octal D Bus Pinout 
D-Type, Inverting 
D-Type, Q and Q Outputs 





FAR WADA OOOAA 
x KKK KK KK OX 





~ MOTOROLA MASTER SELECTION GUIDE REV4 _ 
3-25 


FUNCTIONAL SELECTION (continued) 


Arithmetic Operators Buffers/Line Drivers | 


4-Bit Adder 


Quad 2-Input NOR 
4-Bit ALU 
Quad 2-Input NAND 


Look Ahead Carry Generator 
4-Bit Barrel Shifter 


Dual 4-Input NAND 
Quad, Non-Inverting 





x KK KK 


Magnitude Comparators Hex, Non-Inverting 
Hex, Inverting 


Octal, Non-Inverting 


KKK KKK KK KK 


Bus Pinout 





Registered 

8-Bit with 
Output 
Enable 


Octal, Inverting 
Bus Pinout 


KKK KKK KK KK KK KK KK KKK 


10-Bit Buffer/Line Driver 
(Non-inverting) 
10-Bit Buffer/Line Driver (Inverting) 


Dynamic Memory Support 





Synchronous Address Multiplexer ; 
(MC6883) Transceivers 

Synchronous Address Multiplexer 

Error Detection and Correction Circuit 
(EDAC) 

EDAC Bus Buffer (Inverting) 

EDAC Bus Buffer (Non-Inverting) 

Dynamic Memory Controller (256K DRAM) 

Dynamic Memory Controller (1M DRAM) 

Dynamic Memory Timing Controller 
with EDAC 

Dynamic Memory Timing Controller 
without EDAC 


Quad, Non-Inverting 
Quad, Inverting 
Octal, Non-Inverting 


x KKK KK OX 


x< 


Bus Pinout 
Octal, Inverting 





VCOs and Multivibrators 


Octal, Inverting with Register 


Retriggerable Monostable 
Mux Latch 


Multivibrator 

Dual 122 

Precision Non-Retriggerable 
Monostable Multivibrator 





Parity Generators/Checkers 





9-Bit Odd/Even Parity Generator/Checker 
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HTL/DTL Circuits 


These are recommended primarily for replacement purposes. 
A list of available type numbers is given below. 


Motorola still supplies a large selection of HTL (High- 
Threshold Logic) and DTL (Diode-Transistor Logic) circuits. 





DTL 


Expandable NAND Gate 

Expandable Buffer 

Dual Expander 

Hex Inverter (without output resistors) 

Hex Inverter 

Hex Inverter 

Decade Counter 

Hex Inverter (without input diodes) 

Hex Inverter (without output resistors 
and input diodes) 

Expandable Dual Power Gate 

Clocked Flip-Flop 

Quad 2-Input NAND Gate 

Clocked Flip-Flop 

Quad 2-Input NAND Gate 

Hex Inverter 

Hex Inverter 

Decade Counter 

Hex Inverter (without input diodes) 

Expandable Dual Power Gate 

Clocked Flip-Flop 

Quad 2-Input NAND Gate 

Clocked Flip-Flop 

Quad NAND Gate 

Monostable Multivibrator 

Dual J-K Flip-Flop (common clock and CD 
Separate SD) 

Dual J-K Flip-Flop (separate clock and 
SD, No CD) 

Dual J-K Flip-Flop (common clock and 
CD, separate SD, 2 k pullup resistor) 


HTL 
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Expandable Dual 4-Input Gate (active pullup) 
Expandable Dual 4-Input Gate (passive pullup) 
Expandable Dual 4-Input Line Driver 

Dual J-K Flip-Flop 

Master-Slave R-S Flip-Flop 

Dual Monostable Multivibrator 

Quad 2-Input Gate (passive pullup) 

Dual 4-Input Expander 

Triple 3-Input Gate (passive pullup) 

Triple 3-Input Gate (active pullup) 

Quad 2-Input Gate (active pullup) 

Dual Pulse Stretcher 

Hex Inverter With Strobe (active pullup) 

Hex Inverter With Strobe (without output resistors) 

















Bipolar Logic Surface Mount 


WHY SURFACE MOUNT? 


Surface Mount Technology is now being utilized to offer 
answers to many problems that have been created in the use 
of insertion technology. 

Limitations have been reached with insertion packages and 
PC board technology. Surface Mount Technology offers the 
opportunity to continue to advance the State-of-the-Art 
designs that cannot be accomplished with Insertion 
Technology. 

Surface Mount Packages allow more optimum device 
performance with the smaller Surface Mount configuration. 
Internal lead lengths, parasitic capacitance and inductance 
that placed limitations on chip performance have been 
reduced. 

The lower profile of Surface Mount Packages allows more 
boards to be utilized in a given amount of space. They are 
stacked closer together and utilize less total volume than 
insertion populated PC boards. 

Printed circuit costs are lowered with the reduction of the 
number of board layers required. The elimination or reduction 
of the number of plated through holes in the board, contributes 
significantly to lower PC board prices. 
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Automatic placement equipment is available that can place 
Surface Mount components at the rate of a few thousand per 
hour to hundreds of thousands of components per hour. 

Surface Mount Technology is cost effective, allowing the 
manufacturer the opportunity to produce smaller units and/or 
offer increased functions with the same size product. 

Surface Mount assembly does not require the preparation 
of components that are common on insertion technology lines. 
Surface Mount components are sent directly to the assembly 
line, eliminating an intermediate step. 


For additional surface mount 
information, order Surface Mount 
Products Selector Guide 
(SG127/D). 
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MC74F00 Series (0 to +70°C) 


Suffix: D = Narrow Body SOIC 
DW = Wide Body SOIC 


-. =| Quad 2-Input NAND Gate 
~-| Quad 2-Input NOR Gate 
. “4 Hex Inverter 
"1 Quad 2-Input AND Gate 
--| Triple 3-Input NAND Gate 
Triple 3-Input AND Gate 
Dual 4-Input NAND Schmitt Trigger 
Hex Inverter Schmitt Trigger 
Dual 4-Input NAND Gate 
Dual 4-Input AND Gate 
Quad 2-Input OR Gate 
Quad 2-Input NAND Buffer 
Quad 2-Input NAND Buffer OC 
Dual 4-Input NAND Buffer 
2 Wide 2-3 Input AND-OR INVERT Gate 
4-2-2-3 Input AND-OR-INVERT Gate 
Dual D Flip-Flop 
4-Bit Magnitude Comparator 
Quad Ex/OR Gate 
Dual J-K Flip-Flop w/Preset 
Quad Buffer, 3-State 
Quad Buffer, 3-State 
Quad 2-Input NAND Schmitt Trigger 
1-of-8 Decoder/Demultiplexer 
Dual 1-of-4 Decoder/Demultiplexer 
8-Line to 3-Line Priority Encoder 
8-Input Multiplexer 
Dual 4-Input Multiplexer 
Quad 2-Input Multiplexer 
Quad 2-Input Multiplexer 
BCD Decade Counter, Asynchronous Reset 
4-Bit Binary Counter, Asynchronous Reset 
BCD Decade Counter, Synchronous Reset 
4-Bit Binary Counter, Synchronous Reset 
8-Bit Ser. In-Ser. Out Shift Register 
Up/Down Decade Counter 
Up/Down Binary Counter 
Hex D Flip-Flop 
Quad D Flip-Flop 
Look Ahead Carry Generator 
Universal Shift Register 
Universal Shift Register 
Octal Bus/Line Driver/Inverting/3-State 
Octal Bus/Line Driver/3-State 








ww) 
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| Quad Bus Transceiver/Inverting/3-State 
| Quad Bus Transceiver/Non-Inverting/ 





FAST TTL Devices Available in SOIC 


3-State 

Octal Bus Driver/Non-Inverting/3-State 

Octal Bus Transceiver 

8-Input Multiplexer/3-State 

Dual 4-Input Multiplexer/3-State 

Dual 4-Bit Addressable Latch 

Quad 2-Input Multiplexer/3-State 

Quad 2-Input Multiplexer, Inverting/3-State 

8-Bit Addressable Latch 

8-Bit Bi-Directional Binary Counter 

Octal D-F/F 

9-Bit Odd/Even Parity Gen/Checker 

4-Bit Full Adder 

8-Bit Shift/Store Register 

8-Bit Universal Shift Register 

4-Bit Shifter/3-State 

Dual 4-Input Multipiexer 

Dual 4-Input Multiplexer/3-State 

Hex Buffer Driver Gated Enable Non- 
Inverting/3-State 

Hex Buffer Driver Gated Enable Inverting/ 
3-State 

Hex Buffer Driver/4-2-Bit/Non-Inverting/ 
3-State 

Hex Buffer Driver/4-2-Bit/Inverting/3-State 

Octal Transparent Latch/3-State 

Octal D Flip-Flop/3-State 

Octal D-F/F 

Hex Parallel D Register w/Enable 

Quad Parallel Register w/Enable 

4-Bit ALU 

Quad 2-Port Register 

Quad 2-Port Register 

Octal Comparator 

Octal Transparent Latch/3-State 

Octal D Flip-Flop/3-State 

Octal Register Transceiver 

Decade Up/Down Counter/3-State 

Binary Up/Down Counter/3-State 

Octal Bus Transceiver 

Octal Bus Transceiver 

Quad D-F/F w/Mtchd. Prop. Delays ' 


14 


14 
20 
20 
16 
16 
16 
16 
16 
16 
24 
20 
14 
16 
20 
20 
16 
16 
20 


16 


16 


16 
16 
20 
20 
20 
16 
16 
20 
20 
16 
20 
20 
20 
24 
20 
20 
24 
24 
14 
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DW 
DW 
DW 


DW 
DW 


DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 





LS TTL Devices Available in SOIC 


SN74LS00 Series (0 to +70°C) 


Suffix: D = Narrow Body SOIC 





DW = Wide Body SOIC 


Quad 2-Input NAND Gate 

Quad 2-Input NAND Gate, Open-Collector 

Quad 2-Input NOR Gate 

Quad 2-Input NAND Gate, Open-Collector 

Hex Inverter 

Hex Inverter, Open-Collector 

Quad 2-Input AND Gate 

Quad 2-Input AND Gate, Open-Collector 

Triple 3-Input NAND Gate 

Triple 3-Input AND Gate 

Triple 3-Input NAND Gate, Open-Collector 

Dual 4-Input Schmitt Trigger 

Hex Schmitt Trigger 

Triple 3-Input AND Gate, Open-Collector 

Dual 4-Input NAND Gate 

Dual 4-Input AND Gate 

Dual 4-Input NAND Gate, Open-Collector 

Quad 2-Input NAND, High Voltage 

Triple 3-Input NOR Gate 

Quad 2-Input NOR Buffer 

8-Input NAND Gate 

Quad 2-Input OR Gate 

Quad 2-Input NOR Buffer, Open-Collector 

Quad 2-Input NAND Buffer 

Quad 2-Input NAND Buffer, Open-Collector 

Dual 4-Input NAND Buffer 

1-of-10 Decoder 

BCD to 7-Segment Decoder/Driver, 
Open-Collector 

Dual AND-OR-INVERT Gate 

3-2-2-3 Input AND-OR-INVERT Gate 

2-Wide 4-Input AND-OR-INVERT Gate 

Dual JK Flip-Flop 

Dual D Flip-Flop 

4-Bit Bi-Stable Latch with Q and Q 

Dual JK Flip-Flop 

4-Bit Bi-Stable Latch 

4-Bit Full Adder 

4-Bit Magnitude Comparator 

Quad Exclusive OR Gate 

Decade Counter 

Divide-By-12 Counter 

4-Bit Binary Counter 


UUVUVVVVVVVVVCVCVUCVUCVUCUCVCVUVUVVVCOCCU00 
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4-Bit Shift Register 

Dual JK Flip-Flop with Clear 

Dual JK Flip-Flop with Preset 

Dual JK Edge-Triggered Flip-Flop 

Dual JK Edge-Triggered Flip-Flop 

Dual JK Edge-Triggered Flip-Flop 

Retriggerable Monostable Multivibrator 

Dual Retriggerable Monostable 
Multivibrator 

Quad Buffer, Low Enable, 3-State 

Quad Buffer, High Enable, 3-State 

Quad 2-Input Schmitt Trigger 

13-Input NAND Gate 

Quad Exclusive OR Gate, Open-Collector 

3-Line to 8-Line Decoder/Demultiplexer 

1-of-8 Decoder/Demultiplexer 

Dual 1-of-4 Decoder/Demultiplexer 

1-of-10 Decoder/Driver, Open-Collector 

10-Line Decimal to 4-Line Priority Encoder 

8-Input to 3-Line Priority Encoder 

8-Input Multiplexer 

Dual 4-Input Multiplexer 

Dual 1-of-4 Decoder 

Dual 1-of-4 Decoder, Open-Collector 

Quad 2-Input Multiplexer, Non-Inverting 

Quad 2-Input Multiplexer, Inverting 

BCD Decade Counter, Asynchronous 
Reset (9310 Type) 

4-Bit Binary Counter, Asynchronous Reset 
(9316 Type) 

BCD Decade Counter, Synchronous Reset 

4-Bit Binary Counter, Synchronous Reset 

8-Bit Serial-In/Parallel-Out Shift Register 

8-Bit Parallel-In/Serial-Out Shift Register 

8-Bit Parallel-In/Serial-Out Shift Register 

4x 4 Register File, Open-Collector 

4-Bit D Register, 3-State 

Hex D Flip-Flop with Clear 

Quad D Flip-Flop with Clear 

Up/Down Decade Counter 

Up/Down Binary Counter 

Up/Down Decade Counter with Clear 

Up/Down Binary Counter with Clear 

4-Bit Right/Left Shift Register 

4-Bit Shift Register (9300 Type) 

Decade Counter, Asynchronously 
Presettable 

4-Bit Binary Counter, Asynchronously 
Presettable 
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Octal Bus/Line Driver, Inverting 3-State 

| Octal Bus/Line Driver, 3-State 

| Octal Driver, Non-Inverting, 3-State 

| Octal Bus Transceiver, Non-Inverting, 
3-State 

1 BCD to 7-Segment Decoder/Driver, 

| Open-Collector 

8-Input Multiplexer, 3-State 

| Dual 4-Input Multiplexer, 3-State 

| Dual 4-Bit Addressable Latch 

| Quad 2-Input Multiplexer, Non-Inverting, 

| 3-State 

| Quad 2-Input Multiplexer, Inverting 3-State 
| 8-Bit Adressable Latch (9334) 

| Dual 5-Input NOR Gate 

| Quad Exclusive NOR Gate, Open-Collector 
| Octal D Flip-Flop with Clear 

| Quad Set/Reset Latch 

| 8-Bit Odd/Even Parity Generator/Checker 
| 4-Bit Full Adder (Rotated LS83A) 

| Decade Counter (Divide By 2 and 5) 

| 4-Bit Binary Counter 

Quad 2-Multiplexer, with Output Register 
8-Bit Shift/Storage Register, 3-State 

8-Bit Shift Register with Sign Extend, 


8-Bit Shift/Storage Register, 3-State 
8-Input to 3-Line Priority Encoder, 3-State 
Dual 4-Multiplexer (Inverting LS153) 

| Dual 4-Multiplexer (3-State LS352) 

| Hex Buffer, Common Enable, 3-State 

| Hex Inverter, Common Enable, 3-State 





~ MOTOROLA MASTER SELECTION GUIDE REV 4 


Dual One-Shot (Very Stable) | 
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LS TTL DEVICES AVAILABLE IN SOIC (continued) 
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| Hex Buffer, 4-Bit and 2-Bit, 3-State 
| Hex Inverter, 4-Bit and 2-Bit, 3-State 
| Octal Transparent Latch, 3-State 


374 | Octal D Flip-Flop, 3-State 
‘| Quad Latch 


-| Octal D Flip-Flop with Enable 
| Hex D Flip-Flop with Enable 


S 3: 9. | 4-Bit D Flip-Flop with Enable 
6° -| 2-Input Quad/Exclusive OR Gate 
--| Dual Decade Counter 


Dual 4-Bit Binary Counter 
4-Bit Shfit Register, 3-State 


| Quad 2-Input Multiplexer with Output 


Register 


| Quad 2-Input Multiplexer with Output 


Register 


Octal Buffer/Line Driver, 3-State 
| Octal Buffer/Line Driver, 3-State 


Binary Up/Down Counter, 3-State 


| Octal Transceiver with Storage, 3-State 
| Octal Bus Transceiver, Inverting, 3-State 
| Octal Bus Transceiver, Non-Inverting, 


Open-Collector 


| Octal Bus Transceiver, Inverting, 


Open-Collector 


| 4x 4 Register File, 3-State 

| 8-Bit Magnitude Comparator 

| 8-Bit Magnitude Comparator 

| 8-Bit Magnitude Comparator 

| Octal Buffer (81LS95), 3-State 


Octal Buffer (81LS96), 3-State 


| Octal Buffer (81LS97), 3-State 
| Octal Buffer (81LS98), 3-State 




















TAPE AND REEL 


STANDARD BIPOLAR LOGIC INTEGRATED CIRCUITS 


Motorola has now added the convenience of Tape and Reel RS-481A specification. The antistatic embossed tape 
packaging for our growing family of standard Integrated Circuit provides a secure cavity sealed with a peel-back cover tape. 
products. The packaging fully conforms to the latest EIA 


MECHANICAL POLARIZATION 


SOIC DEVICES Typical 





View is from tape side 


oe 
Linear direction of travel 


GENERAL INFORMATION 


— Reel Size 13 inch (330 mm) Suffix: R2 — Units/Reel 1000 to 2500 (see table) 
— Tape Width 12 mm to 44 mm (see table) 


ORDERING INFORMATION 
To order devices which are to be delivered in Tape and Reel, add the suffix R2 to the device number being ordered. 


TABLE 2.1 TAPE AND REEL DATA 
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What is Motorola FACT™? 


Motorola FACT is a new advanced family of CMOS logic 
devices which offer designers a solution to the longstanding 
combined barrier they couldn’t previously hurdle — high speed 
and low power in a standard product. In the past, they had to 
choose between the two — either high speed with large power 
consumption, or low power with slow speed. By exploiting the 
inherentlow power requirements of CMOS in combination with 


micron scale processing capabilities, a best worlds technology 
is now available. 

This selector guide provides a quick-glance summary of the 
initial offering of Motorola FACT devices. An ongoing program 
of product development will continue to enlarge the family 
offering. 7 


Contents 
Facts About Motorola FACT ............ 3-33 Function Selector Guide ............... 3-37 
Logic Family Comparisons ............. 3-34 Surface Mount.............002020eeee 3-38 
Speed/Power Characteristics ........... 3-34 SOIC Numeric Listing ................. 3-39 
Numeric Listing..............0000005 3-35 
TTL Compatible Input Devices .......... 3-36 


Selector Guide Contents 


This selector guide contains only devices in production at 
Motorola’s Logic I|.C. Division, accurate to the date of publica- 
tion. 


The Logic |.C. Division publishes a New Product Calendar 


quarterly that reflects any recent device releases and the ap- 
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proximate dates new devices are expected to be released. 

There are many new devices in various stages of develop- 
ment on Motorola’s Logic I.C. Division design schedule. Call 
your nearest Motorola sales office for the current status of any 
device not listed within this guide. 
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Facts About Motorola FACT 


Advanced Technology 


Motorola FACT is fabricated using a sub-two micron, requires only a few milliwatts (per gate) at maximum frequen- 
silicon gate process. This process has been proven over the cies. 
past couple of years in high performance gate arrays and is 
the basis of the product family for future logic systems. 


Superior Speed Noise Immunity 


Not only is FACT faster than any previous CMOS 
technology, iteven approaches the speed of advanced bipolar 
devices. This superior speed means that it can directly replace 
slower speed CMOS or bipolar products with the inherent 


capabilities of advanced CMOS. Standardized Packages/Pinouts 


A consistent, predictable, and wide margin input switching 
level is a feature of FACT that adds to the reliability of target 
product operation. No other logic family has wider margins. 


FACT is initially available in either dual inline or small 
outline (SOIC) packages. Function pinouts adhere to 
industry standards for interchangeability and circuit layout. 


High Output Drive 


FACT is guaranteed to sink or source 24 mA, not only provid- 
ing wide logic fanout but alternatively allowing it to drive a 
50 ohm transmission line. 

Second Sources 


Low Power Motorola FACT is directly interchangable and has identical 
Low power consumption is, of course, a major advantage performance specifications with FACT from National 
of CMOS. Ranging from near zero during standby, FACT Semiconductor Corporation. 


Logic Family Comparisons 


General Characteristics (All Max Ratings) 


Operating Voltage Range VCC/EE/DD 5+10% 2.0 to 6.0 2.0 to 6.0 
Operating Temperature ta 74 Series —55 to +125 —40 to +85 


mae —[e vt Ce 
ce 
i. eT 


Output Current @ Vo (limit) | -04 | -04 | -40@Voc-08 | -24@Vco-08 
DC Noise Margin 


LOW/HIGH 0.3/0.7 0.4/0.7 0.8/1.25 1.25/1.25 


DC Fanout (LSTTL) 


















thi 
-) 
NO 











fmax 
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FACT CMOS Numeric Listing 


MC74ACO0 Series (—40 to +85°C) 
Suffix: N = Plastic Dual In-line (all devices) 


Quad 2-Input NAND Gate 

Quad 2-Input NOR Gate 

Hex Inverter 

Hex Inverter w/Open Drain Output 
Quad 2-Input AND Gate 

Triple 3-Inpbut NAND Gate 


Triple 3-Input AND Gate 
Hex Schmitt Trigger Inverter 
Dual 4-Input NAND Gate 
Quad 2-Input OR Gate 

Dual D Flip-Flop 


Quad 2-Input XOR Gate 

Dual JK F/F Positive Edge Trigger 
w/Set & Clear 

Quad Buffer 3-State 

Quad 2-Input NAND Gate 

1-of-8 Decoder/Demultiplexer 

Dual 1-of-4 Decoder/Demultiplexer 

Dual 4-Input Multiplexer 

Quad 2-Input Multiplexer, 
Non-Inverting 

Quad 2-Input Multiplexer, Inverting 

4-Bit BCD Decade Counter 

4-Bit Binary Counter, Sync. Reset 

Hex D F/F w/Master Reset 


4-Bit Up/Down Decade 

4-Bit Bi-Directional Universal 
Octal Buffer/Line Driver 

Octal Buffer/Line Driver, 3-State 
Octal Buffer/Line Driver 


Octal Transceiver 
8-Input Multiplexer, 3-State 
Dual 4-Input Multiplexer w/3-State 
Outputs 
Dual 4-Bit Addressable 
Quad 2-Input Multiplexer 
Non-iInverting 3-State 


Quad 2-Input Multiplexer 
Inverting 3-State 





8-Bit Addressable 
Octal D Flip-Flop 
8-Input Universal Shift/Storage 


AC352_ | Dual 4-Input Multiplexer 

“AC353. | Dual 4-Input Multiplexer w/3-State 
meee Outputs 

AC373 | Octal D Latch 


\C374: | Octal D Latch 
377 | Octal D w/Clock Enable 
| 6-Bit D-Input Storage 
4 Octal Transparent Latch/3-State 


| Octal Buffer/Line Driver w/3-State 


Outputs 


641 | Octal Buffer/Line Driver 


; | Octal D Latch w/3-State Outputs 
-{ Octal D Latch w/3-State Outputs 
4 Octal D-Type Latch w/3-State 


Outputs 


Octal D-Type Latch w/3-State 
Outputs 

Octal Bus Transceiver Inverting 
3-State 

Octal Bus Transceiver 
Non-Inverting 3-State 

Octal Bi-Directional Transceiver 
w/3-State Outputs 

Octal Bus Transceiver w/3-State 
Outputs 


| Octal Bi-Directional Transceiver 


w/3-State Outputs Non-Inverting 


| Octal Transceiver/Register Inverting 


3-State 


: Quad 2-Input XOR Inverting 


14-Stage Binary Ripple Counter 
12-Stage Binary Ripple Counter 
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TTL Compatible Devices 


MC74ACTOO Series (—40 to +85°C) 
Suffix: N = Plastic Dual In-line (all devices) 





Quad 2-Input NAND Gate 

Quad 2-Input NOR Gate 

Hex Inverter 

Hex Inverter w/Open Drain Output 
Quad 2-Input AND Gate 

Triple 3-Input NAND Gate 


Triple 3-Input AND Gate 

Hex Schmitt Trigger Inverting 
Dual 4-Input NAND Gate 
Quad 2-Input OR Gate 

Dual D Flip-Flop 


Quad 2-Input XOR Gate 
Quad Buffer 3-State 


Quad Buffer 3-State 

Quad 2-Input NAND Gate 

1-of-8 Decoder/Demultiplexer 

Dual 1-of-4 Decoder/Demultiplexer 
8-Input Data Selector/Multiplexer 


Dual 4-Input Multiplexer 

Quad 2-Input Multiplexer, 
Non-Inverting 

4-Bit BCD Decade Counter 


4-Bit BCD Decade Counter 
4-Bit Binary Counter, Sync. Reset 
Hex D Flip-Flop w/Master Reset 


4-Bit Bi-Directional Universal 
Octal Buffer/Line Driver 

Octal Buffer/Line Driver, 3-State 
Octal Buffer/Line Driver 


Octal Transceiver 

8-Input Multiplexer, 3-State 

Dual 4-Input Multiplexer w/3-State 
Outputs 

Dual 4-Bit Addressable 

Quad 2-Input Multiplexer Inverting 

3-State 

8-Bit Addressable 

Octal D Flip-Flop 
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Octal Transparent Latch/3-State 


Octal D Flip-Flop/3-State 
Octal Buffer/Line Driver w/3-State 


Octal Buffer/Line Driver 


Octal D Latch w/3-State Outputs 

Octal D Latch w/3-State Outputs 

Octal D-Type Latch w/3-State 
Outputs 


Octal D-Type Latch w/3-State 
Outputs 

Octal Bus Transceiver Inverting 
3-State 

Octal Bus Transceiver 
Non-Inverting 3-State 

Octal Bi-Directional Transceiver 
w/3-State Outputs 


Octal Bi-Directional Transceiver 
w/3-State Outputs Non-Inverting 
Octal Transceiver/Register Inverting 
3-State 

Octal Bus Transceiver/Register 
Non-Inverting 3-State 

Quad 2-Input XOR Inverting 











Function Selection Guide 


MC74AC(T)00 Series (—40 to +85°C) 
Suffix: N = Plastic Dual In-line (all devices) 






| Quad 2-Input NAND Gate 
Triple 3-Input NAND Gate 
Dual 4-Input NAND Gate 
Quad 2-Input NAND Gate 


OR/NOR/Exclusive-OR/NOR 


Quad 2-Input NOR Gate 
Quad 2-Input OR Gate 
Quad 2-Input XOR Gate 
Quad 2-Input XOR Inverting 


Inverters/Noninverters 











Multiplexers 


8-Input Data Selector/Multiplexer 

Dual 4-Input Multiplexer 

Quad 2-Input Multiplexer, Noninverting 

Quad 2-Input Multiplexer, lnverting 

8-Input Multiplexer, 3-State 

Dual 4-Input Multiplexer w/3-State Outputs 
Quad 2-Input Multiplexer Noninverting 3-State 
Quad 2-Input Multiplexer inverting 3-State 


Dual 4-Input Multiplexer 
Dual 4-Input Multiplexer w/3-State Outputs 


1-of-8 Decoder/Demultiplexer 
Dual 1-of-4 Decoder/Demultiplexer 





Dual D Flip-Flop 

Dual JK F/F Pos. Edge Trig. w/Set & Clear 
Dual JK F/F Neg. Edge Trig. 

Hex D Flip-Flop w/Master Reset 


Octal D w/Clock Enable 

Octal D Flip-Flop/3-State 

Octal D-Type Latch w/3-State Outputs 
10-Bit Bus Interface Flip-Flop w/3-State 
9-Bit Bus Interface Flip-Flop w/3-State 
8-Bit Bus Interface Flip-Flop w/3-State 





| Dual 4-Bit Addressable 

| 8-Bit Addressable 

| Octal D Latch 

| Octal Transparent Latch/3-State 
| Octal D Latch w/3-State Ouputs 


| Octal D Latch w/3-State Outputs 

| Octal D-Type Latch w/3-State Outputs 
| 10-Bit D Transparent Latch 

| 9-Bit D Transparent Latch 





| 8-Bit D Transparent Latch 


Counters 


| 4-Bit BCD Decade Counter 

| 4-Bit BCD Decade Counter 

| 4-Bit Binary Counter, Sync. Reset 
| 4-Bit Up/Down Decade 

| 4-Bit Up/Down Decade Counter 

| 4-Bit Up/Down Binary Counter 

| 14-Stage Binary Ripple Counter 








| 12-Stage Binary Ripple Counter 
Shift Registers 


| 4-Bit Bi-Directional Universal 
-Input Universal Shift/Storage Register 





-Bit D-Input Storage 


Buffers/Line Drivers 


| Quad Buffer 3-State 

Quad Buffer 3-State 

Octal Buffer/Line Driver 

Octal Buffer/Line Driver, 3-State 

Octal Buffer/Line Driver 
| Octal Buffer/Line Driver w/3-State Outputs 
| Octal Buffer/Line Driver 
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Transceivers/Registered Transceivers 


1 Octal Transceiver 
| Octal Bus Transceiver Inverting 3-State 
| Octal Bus Transceiver Noninverting 3-State 
| Octal Bi-Directional Transceiver w/3-State 
Outputs 
Octal Bus Transceiver w/3-State Outputs 
Octal Bi-Directional Transceiver w/3-State 
Outputs Noninverting 
Octal Transceiver/Register Inverting 3-State 
Octal Bus Transceiver/Register Noninverting 
3-State 
Oct. Bi-Directional Transceiver w/8-Bit Parity 
Gen./Check 3-State 





Identity Comparators 
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CMOS Logic Surface Mount 


Why Surface Mount? 


Surface Mount Technology is now being utilized to offer 
answers to many problems that have been created in the use 
of insertion technology. 


Limitations have been reached with insertion packages 
and PC board technology. Surface Mount Technology offers 
the opportunity to continue to advance the State-of-the-Art 
designs that cannot be accomplished with Insertion Technol- 
ogy. 

Surface Mount Packages allow more optimum device per- 
formance with the smaller Surface Mount configuration. Inter- 
nal lead lengths, parasitic capacitance and inductance that 
placed limitations on chip performance have been reduced. 


The lower profile of Surface Mount Packages allows more 
boards to be utilized in a given amount of space. They are 
stacked closer together and utilize less total volume than 
insertion populated PC boards. 


Printed circuit costs are lowered with the reduction of the 
number of board layers required. The elimination or reduction 
of the number of plated through holes in the board, contributes 
significantly to lower PC board prices. 


Automatic placement equipment is available that can place 
Surface Mount components at the rate of a few thousand per 
hour to hundreds of thousands of components per hour. 


Surface Mount Technology is cost effective, allowing the 
manufacturer the opportunity to produce smaller units and/or 
offer increased functions with the same size product. 

Surface Mount assembly does not require the preparation 
of components that are common on insertion technology lines. 
Surface Mount components are sent directly to the assembly 
line, eliminating an intermediate step. 


For additional surface mount 
information, order Surface Mount 
Products Selector guide (SG127/D). 
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FACT CMOS SOIC Numeric Listing 


MC74AC(T)00 Series (—40 to +85°C) 
Suffix: D = Narrow Body SOIC 
DW = Wide Body SOIC 


| Quad 2-Input NAND Gate 

| Quad 2-Input NOR Gate 

| Hex Inverter 

| Hex Inverter w/Open Drain Output 
| Quad 2-Input AND Gate 

| Triple 3-Input NAND Gate 


| Triple 3-Input AND Gate 

| Hex Schmitt Trigger inverter 
| Quad 2-Input OR Gate 

| Dual D Flip-Flop 

| Quad 2-Input XOR 


| Dual J-K F/F 

| Quad 2-Input NAND 

| 1-of-8 Decoder/Demultiplexer 

| Dual 1-of-4 Decoder/Demultiplexer 
| 8-Input Data Selector/Multiplexer 


Dual 4-Input Multiplexer 

Quad 2-Input Multiplexer 

4-Bit Binary Counter, Sync. Reset 
Hex D Flip-Flop w/Master Reset 
4-Bit Up/Down Dec. Cntr. 


Octal Buffer/Line Driver 
| Octal Buffer/Line 

Octal Buffer/Line Driver 

Octal Transciever 


Dual 4-Bit Addressable Latch 
Quad 2-Input Inverting 3-State MUX 


Octal D-F/F Broadside 
Octal Transceiver 
Octal Transceiver Register 


4-State Binary Ripple Counter 
2-State Binary Ripple Counter 


UUUDUVUN0 


UCU 


O 
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TTL Compatible Devices 
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Quad 2-Input NAND Gate 
Quad 2-Input NOR Gate 
Hex Inverter 

Hex Inverter 

Quad 2-Input AND Gate 
Triple 3-Input NAND 


UUVUVU00 


Triple 3-Input AND Gate 

Hex Schmitt Trigger Inverting 
Quad 2-Input NOR Gate 
Dual D Flip-Flop 

Quad 2-Input XOR 


UUU0UD 


Dual J-K F/F 

Quad 2-Input NAND 

1-of-8 Decoder/Demultiplexer 

Dual 1-of-4 Decoder/Demultiplexer 
8-Input Data Selector/Multiplexer 


UUUUDO 


Dual 4-Input Multiplexer 
Quad 2-Input Multiplexer 
BCD Decade Counter 
BCD Decade Counter 
Octal Buffer/Line Driver 


Octal Buffer/Line 

Octal Buffer/Line Driver 
Octal Transceiver 
8-Input Multiplexer 
Dual 4-Input MUX 


Dual 4-Bit Addressable Latch 

Quad 2-Input Inverting 3-State MUX 
Octal D Flip-Flop 

Dual A-Input Multiplexer 

Dual 4-Input MUX 


Octal D Latch 

Octal D Latch 

Octal D-F/F 

6-Bit D-Input Register 
8-Bit Identity Comparator 


Octal Inverter Buffer 
Octal Buffer 

Octal Transparator Latch 
Octal D-F/F 3-State 
Octal D Latch 


Octal D-F/F Broadside 
Octal Transceiver 
Quad 2-Input XNOR 











Function Selector Guide 
and Compatibility 
Cross Reference 


High Speed 
CMOS Logic 


Motorola’s HIGH-SPEED CMOS logic family consists of a 
full line of products that are pinout compatible with many 
LSTTL and MC14000B standard CMOS series devices. 

Use of the latest silicon-gate processing technology allows 
the HIGH-SPEED CMOS family to combine the switching 
speeds and operating frequencies of LSTTL with the lower- 
power consumption and high-noise immunity advantages of 
CMOS. 


e Wide Operating Voltage Range — 
HC/HCU: 2-6 V Recommended 
HCT: 5 V +10% Recommended 


e High Noise Immunity 


e High Fanout — 
Sandard Outputs Drive 10 LSTTL Load (4 mA) 
Bus Outputs Drive 15 LSTTL Loads (6 mA) 


e Wide Operating Temperature Range: —55 to 125°C 
e Low Input Current 

e Low Power Dissipation 

e !mproved ESD and Latch-Up Performance 


e Direct Pin Compatibility with LSTTL Parts (HCXXX or 
HCTXXX) and CMOS Parts (HC4XXX) 





CONTENTS 


HIGH-SPEED CMOS 
Numeric Index 
TTL Compatible Devices 
Bus Compatible Devices 
Selector Guide by Function 
54/74 Series Cross Reference 


STANDARD 14000 SERIES CMOS 


Numerical Index 
Selector Guide by Function 
14000 Series Cross Reference 


BiCMOS 
Numeric Index 
Selector Guide By Function 


SURFACE MOUNT 
TAPE AND REEL 





e Input Logic Compatible with CMOS Parts (HCXXX or 
HC4XXX) and/or LSTTL Parts (HCT XXX) 


e Surface Mount (SOIC) Product Available 


e Proven Reliability and Process — Reliability Report Avail- 
able From Your Local Motorola Sales Office 


DEVICE NOMENCLATURE 
MC VV WWW XXXX Y 









Example: 


Motorola 
Circuit Identifier 





Family 
e 74 Series (—55 to +125°C) 
e 54 Series (—55 to +125°C) 
High-Speed CMOS 
Specification Identifier 
e HC for Buffered High-Speed CMOS 
e HCU for Unbuffered High-Speed CMOS* 
e HCT for TTL Input Compatible CMOS* 


*Not Available On All Devices 
©MOTOROLA INC., 1991 


Package Type 
e N for Plastic (74 Series Only) 
e J for Ceramic (54 Series Only) 
e D for 150 mil Plastic SOIC 
(74 Series Only) 


DW for 300 mil Plastic SOIC 
(74 Series Only) 


Basic Device Type 
e XX(X) Same Function and Pin 
Configuration as LSTTL 
e 4XXX Same Function and Pin 
Configuration as CMOS 14000 
e 7XX(X) Variation of LSTTL or 
CMOS 14000 Device 
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HIGH-SPEED CMOS LOGIC (continued) 


Numerical Index 


MC54/74HC00 Series (—55 to +125°C) 


Quad 2-Input NAND Gate 

Quad 2-Input NOR Gate 

Quad 2-Input NAND Gate with 
Open-Drain Outputs 

Hex Inverter 

Hex Unbuffered Inverter 


Quad 2-Input AND Gate 
Triple 3-Input NAND Gate 
Triple 3-Input AND Gate 
Hex Schmitt Trigger Inverter 
Dual 4-Input NAND Gate 


Triple 3-Input NOR 

8-Input NAND Gate 

Quad 2-Input OR Gate 

1-of-10 Decoder 

2X 2-Input, 2 x 3-input 
AND-NOR Gate 


2 xX 2-Input, 2 x 3-Input AND-OR 
Gate 

Dual J-K Flip/Flop with Reset 

Dual D Flip-Flop with Set and 
Reset 

Dual 2-Bit Transparent Latch 

Dual J-K Flip/Flop with Set and 
Reset 


4-Bit Magnitude Comparator 

Quad 2-Input Exclusive OR 
Gate 

Dual J-K Flip-Flop with Reset 

Dual J-K Flip-Flop with Set and 
Reset 

Dual J-K Flip-Flop with Set and 
Reset 


Dual J-K Flip-Flop with Set 

Quad 3-State Noninverting 
Buffer 

Quad 3-State Noninverting 
Buffer 

Quad 2-Input NAND Gate with 
Schmitt Triggered Inputs 

13-Input NAND Gate 


1-of-8 Decoder/Demultiplexer 
with Address Latch 

1-of-8 Decoder/Demultiplexer 

Dual 1-of-4 Decoder/ 
Demultiplexer 

Decimal-to-BCD Decoder 
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8-Input Data Selector/ 


Multiplexer 

Dual 4-Input Data Selector/ 
Multiplexer 

1-of-16 Decoder/ 
Demultiplexer 

Quad 2-Input Noninverting Data 
Selector/Multiplexer 

Presettable BCD Counter with 
Asynchronous Reset 


Presettable 4-Bit Binary Counter 
with Asynchronous Reset 

Presettable BCD Counter with 
Synchronous Reset 

Presettable 4-Bit Counter with 
Synchronous Reset 

8-Bit Serial-Input/Parallel- 
Output Shift Register 

8-Bit Serial or Parallel-Input/ 
Serial-Output Shift Register 


Quad 3-State D Flip-Flop with 
Common Clock and Reset 

Hex D Flip-Flop with Common 
Clock and Reset 

Quad D Flip-Flop with Common 
Clock and Reset 

4-Bit Bidirectional Universal 
Shift Register 

4-Bit Universal Shift Register 


1-of-8 Decoder/Demultiplexer 
with Address Latch 

Octal 3-State Inverting 
Buffer/Line Driver/Line 
Receiver 

Octal 3-State Noninverting 
Buffer/Line Driver/Receiver 

Quad 3-State Inverting Bus 
Transceiver 

Quad 3-State Noninverting 
Buffer/Line Driver/Receiver 


Octal 3-State Noninverting Bus 
Transceiver 


8-Input Data Selector/ 
Multiplexer with 3-State 
Outputs 

Dual 4-input Data Selector/ 
Multiplexer with 3-State 
Outputs 
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Quad 2-Input Data Selector/ 
Multiplexer with 3-State 
Outputs 

8-Bit Addressable Latch/1-of-8 
Decoder 

Octal D Flip-Flop with Common 
Clock and Reset 

9-Bit Odd/Even Parity 
Generator/Checker 

8-Bit Bidirectional Universal 
Shift Register with Parallel I/O 


8-Input Data Selector/ 
Multiplexer with Data/Address 
Latches and 3-State Output 

Hex 3-State Noninverting Buffer 
with Common Enables 

Hex 3-State Inverting Buffer 
with Common Enables 

Hex 3-State Noninverting Buffer 
with Separate 2-Bit/4-Bit 
Sections 

Hex 3-State Inverting Buffer 
with Separate 2-Bit/4-Bit 
Sections 


| Octal 3-State Noninverting 
Transparent Latch 

Octal 3-State Noninverting D 
Flip-Flop 

Dual 4-Stage Binary Ripple 
Counter with +2 and +5 
Sections 

Dual 4-Stage Binary Ripple 
Counter 

Octal 3-State Inverting 
Transparent Latch 


Octal 3-State Inverting D 
Flip-Flop 

Octal 3-State Inverting 
Buffer/Line Driver/Receiver 

Octal 3-State Noninverting 
Buffer/Line Driver/Receiver 

Octal 3-State Inverting 
Transparent Latch 

| Octal 3-State Inverting D 

Flip-Flop 


| Octal 3-State Noninverting 
Transparent Latch 

| Octal 3-State Noninverting D 

| Flip-Flop 

| 8-Bit Serial/Parallel-Input/Serial- 
| Output Shift Register 3-State 

| 8-Bit Serial/Parallel-Input/Serial- 
| Output Shift Register Latched 
| 3-State 

| 8-Bit Serial/Parallel-Input/Serial- 
Output Shift Register with 
Input Latch 


HIGH-SPEED CMOS LOGIC — NUMERICAL INDEX (continued) 


Octal 3-State Inverting Bus 
Transceiver 

Octal 3-State Noninverting Bus 
Transceiver and D Flip-Flop 

Octal 3-State Inverting Bus 
Transceiver and D Flip-Flop 

8-Bit Equality Comparator 


Quad Analog Switch/ 
Multiplexer/Demultiplexer 

Decade Counter 

14-Stage Binary Ripple Counter 

7-Stage Binary Ripple Counter 

12-Stage Binary Ripple Counter 

Phase-Locked-Loop with VCO 

Hex Inverting Buffer/Logic-Level 
Down Converter 

Hex Noninverting Buffer/Logic- 
Level Down Converter 

8-Channel Analog Multiplexer/ 
Demultiplexer 


Dual 4-Channel Analog 
Multiplexer/Demultiplexer 

Triple 2-Channel Analog 
Multiplexer/Demultiplexer 

14-Stage Binary Ripple Counter 


Quad Analog Switch/ 
Multiplexer/Demultiplexer with 
Separate Analog Digital 
Power Supplies 

8-Channel Analog Multiplexer/ 
Demultiplexer with Address 
Latch 


Dual 4-Channel Analog 
Multiplexer/Demultiplexer with 
Address Latch 

Triple 2-Channel Analog 
Multiplexer/Demultiplexer with 
Address Latch 


BCD-to-7 Segment Latch/ 
Decoder/Display/Driver 

1-of-16 Decoder/Demultiplexer 
with Address Latch 

Dual Precision Monostable 
Multivibrator (Retriggerable, 
Resettable) 

Quad 2-Input Exclusive NOR 
Gate 
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HIGH-SPEED CMOS LOGIC — NUMERICAL INDEX (continued) 


TTL Compatible Devices 
MC54/74 HCTOO Series (-—55° to +125° C) 


Quad 2-Input NAND Gate 


1-of-8 Decoder/Demultiplexer 

Quad 2-Input Noninverting Data 
Selector/Multiplexer 

Quad 2-Input Inverting Data 
Selector/Multiplexer 

Presettable 4-Bit Binary Counter 
with Asynchronous Reset 


Presettable 4-Bit Counter with 
Synchronous Reset 

Hex D Flip-Flop with Common 
Clock and Reset 

Octal 3-State Inverting Buffer/ 
Line Driver/Receiver 

Octal 3-State Noninverting 
Buffer/Line Driver/Receiver 

Quad 3-State Neninverting 
Buffer/Line Driver/Receiver 


Bus Compatible Devices 


Buffers/Inverters 
Buffers/Inverters 


Buffers/Inverters 


Buffers/Inverters 
Buffers/Inverters 
Bus Transceivers, Buffers/Inverters 
Buffers/Inverters 
Buffers/Inverters 


Bus Transceivers, Buffers/Inverters 
Bus Transceivers, Buffers/Inverters 
Digital Data Selectors/Multiplexers 
Digital Data Selectors/Multiplexers 
Digital Data Selectors/Multiplexers 


Digital Data Selectors/Multiplexers 
Buffers/Inverters 
Buffers/Inverters 
Buffers/Inverters 


Buffers/Inverters 


| Octal 3-State Noninverting Bus 


Transceiver 


| Octal D Flip-Flop with Common 


Clock and Reset 


| Octal 3-State Noninverting 


Transparent Latch 


: Octal 3-State Noninverting D 


Flip-Flop 


| Octal 3-State Inverting 


Transparent Latch 


| Octal 3-State Inverting D 


Flip-Flop 


| Octal 3-State Inverting Buffer/ 


Line Driver/Receiver 


| Octal 3-State Noninverting 


Buffer/Line Driver/Receiver 


: Octal 3-State Noninverting 


Transparent Latch 


, Octal 3-State Noninverting D 


Flip-Flop 


Octal 3-State Inverting Bus 


Transceiver 





Bus Transceivers, Buffers/Inverters 
Bus Transceivers, Buffers/Inverters 


Bus Transceivers, Flip-Flops 
Bus Transceivers, Flip-Flops 
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HIGH-SPEED CMOS LOGIC (continued) 


Selector Guide by Function 





BUFFERS/INVERTERS 


Hex Inverter 

| Hex Schmitt-Trigger Inverter 

Quad 3-State Noninverting Buffer 

Quad 3-State Noninverting Buffer 

Octal 3-State Inverting Buffer/Line Driver/Line Receiver 


Octal 3-State Noninverting Buffer/Line Driver/Line Receiver 
Quad 3-State Inverting Bus Transceiver 

Octal 3-State Noninverting Buffer/Line Driver/Line Receiver 
Octal 3-State Noninverting Bus Transceiver 

Hex 3-State Noninverting Buffer with Common Enables 





Hex 3-State Inverting Buffer with Common Enables 

Hex 3-State Noninverting Buffer with Separate 2-Bit and 4-Bit Sections 
Hex 3-State Inverting Buffer with Separate 2-Bit and 4-Bit Sections 
Octal 3-State Inverting Buffer/Line Driver/Line Receiver 


Octal 3-State Noninverting Buffer/Line Driver/Line Receiver 
Octal 3-State Inverting Bus Transceiver 

Hex Inverting Buffer/Logic-Level Down Converter 

Hex Noninverting Buffer/Logic-Level Down Converter 





GATES 


Quad 2-Input NAND Gate 

Quad 2-Input NOR Gate 

Quad 2-Input NAND Gate with Open-Drain Outputs 
Quad 2-Input AND Gate 

Triple 3-Input NAND Gate 


Triple 3-Input AND Gate 
Dual 4-Input NAND Gate 
Triple 3-Input NOR Gate 
8-Input NAND Gate 
Quad 2-Input OR Gate 


2-Wide, 2-Input/2-Wide, 3-Input AND-NOR Gates 
2-Wide, 2-Input/2-Wide, 3-Input AND-OR Gates 
Quad 2-Input Exclusive OR Gate 

Quad 2-Input NAND Gate with Schmitt-Trigger Inputs 
13-Input NAND Gate 


Quad 2-Input Exclusive OR Gate 
Dual 4-Input NOR Gate 

Triple 3-Input OR Gate 

8-Input NOR/OR Gate 

Quad 2-Input Exclusive NOR Gate 


SCHMITT TRIGGERS 
Hex Schmitt-Trigger Inverter 








Quad 2-Input NAND Gate with Schmitt-Trigger Inputs 


(1) Parts shown are functional equivalent except when preceded by an asterisk (*), indicating a suggested alternative. 
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HIGH-SPEED CMOS LOGIC — SELECTOR GUIDE (continued) 





BUS TRANSCEIVERS 






Quad 3-State Inverting Bus Transceiver 
Octal 3-State Noninverting Bus Transceiver 
Octal 3-State Inverting Bus Transceiver 


Octal 3-State Noninverting Bus Transceiver and D Flip-Flop 
Octal 3-State Inverting Bus Transceiver and D Flip-Flop 
Dual 2-Bit Transparent Latch 
8-Bit Addressable Latch/1-of-8 Decoder 










LATCHES 





Octal 3-State Noninverting Transparent Latch 
Octal 3-State Inverting Transparent Latch 
Octal 3-State Inverting Transparent Latch 
Octal 3-State Noninverting Transparent Latch 


FLIP-FLOPS 





Dual J-K Flip-Flop with Reset 

Dual D Flip-Flop with Set and Reset 
Dual J-K Flip-Flop with Set and Reset 
Dual J-K Flip-Flop with Reset 

Dual J-K Flip-Flop with Set and Reset 


Dual J-K Flip-Flop with Set and Reset 

Dual J-K Flip-Flop with Set 

Quad 3-State D Flip-Flop with Common Clock and Reset 
Hex D Flip-Flop with Common Clock and Reset 

Quad D Flip-Flop with Common Clock and Reset 


Octal D Flip-Flop with Common Clock and Reset 
Octal 3-State Noninverting D Flip-Flop 

Octal 3-State Inverting D Flip-Flop 

Octal 3-State Inverting D Flip-Flop 

Octal 3-State Noninverting D Flip-Flop 


Di 
Decimal-to-BCD Encoder 
8-Input Data Selector/Multiplexer 
Dual 4-Input Data Selector/Multiplexer 
Quad 2-Input Noninverting Data Selector/Multiplexer 
Quad 2-Input Inverting Data Selector/Multiplexer 


8-Input Data Selector/Multiplexer with 3-State Outputs 

Dual 4-Input Data Selector/Multiplexer with 3-State Outputs 

Quad 2-Input Data Selector/Multiplexer with 3-State Outputs 

8-Input Data Selector/Multiplexer with Data and Address Latches and 3-State Outputs 


DECODERS/DEMULTIPLEXERS/DISPLAY DRIVERS 


1-of-10 Decoder 

1-of-8 Decoder/Demultiplexer with Address Latch 
1-of-8 Decoder/Demultiplexer 

Dual 1-of-4 Decoder/Demultiplexer 

1-of-16 Decoder/Demultiplexer 


1-of-8 Decoder/Demultiplexer with Address Latch *4028 
8-Bit Addressable Latch/1-of-8 Decoder 

BCD-to-Seven-Segment Latch/Decoder/Display Driver 4511 
1-of-16 Decoder/Demultiplexer with Address Latch 4514, “4515 


(1) Parts shown are functional equivalent except when preceded by an asterisk (*), indicating a suggested alternative: 






MOTOROLA MASTER SELECTION GUIDE REV 4 
3-45 


HIGH-SPEED CMOS LOGIC — SELECTOR GUIDE (continue 


Quad Analog Switch 

8-Channel Analog Multiplexers/Demultiplexers 4051 
Dual 4-Channel Analog Multiplexer/Demultiplexer 4052 
Triple 2-Channel Analog Multiplexer/Demultiplexer 4053 
Quad Analog Switch/Multiplexer/Demultiplexer 4066, 4016 


Quad Analog Switch/Multiplexer/Demultiplexer with Separate Analog and Digital Power Supplies 
8-Channel Analog Multiplexer/Demultiplexer with Address Latch 

Dual 4-Channel Analog Multiplexer/Demultiplexer with Address Latch 

Triple 2-Channel Analog Multiplexer/Demultiplexer with Address Latch 


8-Bit Serial-Input/Parallel-Output Shift Register 

8-Bit Serial- or Parallel-Input/Serial-Output Shift Register 
4-Bit Bidirectional Universal Shift Register 

4-Bit Universal Shift Register 

8-Bit Bidirectional Universal Shift Register with Parallel I/O 


8-Bit Serial- or Parallel-Input/Serial-Output Shift Register with 3-State Output 
8-Bit Serial-Input/Serial- or Parallel-Output Shift Register with Latched 3-State Outputs 
8-Bit Serial- or Parallel-Input/Serial-Output Shift Register with Input Latch 


Presettable BCD Counter with Asynchronous Reset 
Presettable 4-Bit Binary Counter with Asynchronous Reset 
Presettable BCD Counter with Synchronous Reset 
Presettable 4-Bit Binary Counter with Synchronous Reset 


Dual 4-Stage Binary Ripple Counter with +2 and +5 Sections 
Dual 4-Stage Binary Ripple Counter 

Decade Counter 

7-Stage Binary Ripple Counter 


4-Bit Magnitude Comparator 

Dual Retriggerable Monostable Multivibrator with Reset 
Dual Monostable Multivibrator 

9-Bit Odd/Even Parity Generator/Checker 

Dual Monostable Multivibrator 


8-Bit Equality Comparator 
Dual Precision Monostable Multivibrator (Retriggerable, Resettable) 4538, 4528 
Phase-Locked-Loop with VCO 


(1) Parts shown are functional equivalent except when preceded by an asterisk (*), indicating a suggested alternative. 
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HIGH-SPEED CMOS LOGIC (continued) 


54/74 Series Cross-Reference 


This cross-reference is intended to serve as a guide for replacement of competitive devices with Motorola devices. The left hand 
column is arranged in alphanumeric sequence by various manufacturers’ prefixes. The right column contains what is believed to 
be the Motorola functional equivalent. 

Motorola does not assume any liability arising out of the application or use of any product listed and suggests that data sheets 
be consulted to assure compatibility. 











MM74HCUxxxN 


CD54HCxxxF MC54HCxxxJ 













CD54HCTXxxxF MC54HCTxxxJ MN74HCxxx MC74HCxxxN 
CD54HCUxxxF MC54HCUxxxJ MN74HCxxxS* MC74HCxxxD/DW 
CD74HCxxxE MC74HCxxxN PC74HCxxxP MC74HCxxxN 


CD74HCxxxM* MC74HCxxxD/DW 
CD74HCTxxxE MC74HCTxxxN 


PC74HCxxxT* 
PC74HCTxxxP 


MC74HCxxxD/DW 
MC74HCTXxxN 




























CD74HCTxxxM* MC74HCTxxxD/DW PC74HCTxxxT* MC74HCTxxxD/DW 
CD74HCUxxxE MC74HCUxxxN PC74HCUxxxP MC74HCUxxxN 
CD74HCUxxxM* MC74HCUxxxD/DW PC74HCUxxxT* MC74HCUxxxD/DW 


HD74HCxxxFP* MC74HCxxxD/DW 
HD74HCxxxP MC74HCxxxN 


PC74HCxxxP 
PC74HCxxxT* 


MC74HCxxxN 
MC74HCxxxD/DW 













HD74HCTxxxFP* MC74HCTxxxD/DW PC74HCTxxxP MC74HCTXxxxN 
HD74HCTxxxP MC74HCTXxxN PC74HCTxxxT* MC74HCTxxxD/DW 
HD74HCUxxxFP MC74HCUxxxD/DW PC74HCUxxxP MC74HCUxxxN 





HD74HCUxxxP MC74HCUxxxN PC74HCUxxxT* MC74HCUxxxD/DW 













KS54HCTLSxxxJ MC54HCTxxxJ SI74HCTxxxC** MC74HCTxxxD/DW 
KS74HCTLSxxxN MC74HCTxxxN SI74HCTxxxP MC74HCTXxxN 
M54HCxxxF 1 MC54HCxxxJ SN54HCTxxxJ/JT MC54HCTxxxJ 
M54HCTXxxF 1 MC54HCTxxxJ SN54HCUXxxxJ/JT MC54HCUxxxJ 





M54HCUxxxF 1 MC54HCUxxxJ 
MC74HCxxxB1 MC74HCxxxN 


SN74HCxxxD/DW* 
SN74HCxxxN/NT 


MC74HCxxxD/DW 
MC74HCxxxN 















M74HCxxxC1** MC74HCxxxD/DW SN74HCT xxxD/DW* MC74HCTxxxD/DW 
M74HCTxxxB1 MC74HCxxxN SN74HCTxxxN/NT MC74HCTxxxN 
M74HCTxxxC 1** MC74HCTxxxD/DW SN74HCUxxxD/DW* MC74HCUxxxD/DW 





M74HCUxxxB1 MC74HCUxxxN SN74HCUxxxN/NT MC74HCUxxxN 











M74HCUxxxC1** MC74HCUxxxD/DW TC74HCxxxF* MC74HCxxxD/DW 
MD74HCTxxxRE MC74HCTXxxN TC74HCxxxP MC74HCxxxN 
MM54HCxxxJ MC54HCxxxJ TC74HCTxxxF* MC74HCTxxxD/DW 
MM54HCTxxxJ MC54HCTxxxJ TC74HCTxxxP MC74HCTXxxN 
MM54HCUxxxJ MC54HCUxxxJ TC74HCUxxxF* MC74HCUxxxD/DW 


MM74HCxxxM* MC74HCxxxD/DW TC74HCUxxxP MC74HCUxxxN 
MM74HCTxxxM* MC74HCTxxxD/DW *SO package dimensions may not be the same. Consult 
MM74HCTxxxN MC74HCTxxxN manufacturers’ data sheet. 

MM74HCUxxxM* MC74HCUxxxD/DW **SO package substituted for chip carrier type package. 
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Standard 14000 Series 
CMOS Logic 


DEVICE NOMENCLATURE 
MC1 4xxx Y ZZ 


Motorola Circuit Identifier _ i Package and Temperature Range 
e CL Cerdip (Frit-Seal Ceramic) 
Basic Device Type —55°C to +125°C 
Identifier (per JEDEC Standard) ¢ CP Epoxy (Plastic) 
e B— Buffered Outputs “55°C to +125°C 
e UB — Unbuffered Outputs e D/DW Small Outline Package (Plastic) 
—55°C to +125°C 


Numerical Index 





Dual 3-Input NOR Gate plus Inverter 
Quad 2-Input NOR Gate 

Quad 2-Input NOR Gate 

Dual 4-Input NOR Gate 

Dual 4-Input NOR Gate 

18-Bit Static Shift Register 

Dual Complementary Pair plus Inverter 


4-Bit Full Adder 

Quad 2-Input NAND Gate 
Quad 2-Input NAND Gate 
Dual 4-Input NAND Gate 

Dual 4-Input NAND Gate 

Dual D Flip-Flop 

8-Bit Static Shift Register 


Dual 5-Bit Static Shift Register 

Quad Analog Switch Quad Multiplexer 
Decade Counter Divider 

Presettable Divide-by-N Counter 
14-Bit Binary Counter 


8-Bit Static Shift Register 
Octal Counter Divider 
Triple 3-Input NAND Gate 
Triple 3-Input NAND Gate 
7-Stage Ripple Counter 
Triple 3-Input NOR Gate 
Triple 3-Input NOR Gate 


Dual J-K Flip-Flop 

BCD-to-Decimal Decoder 

4-Bit Presettable Up Down Counter 
Triple Serial Adder (Positive Logic) 
8-Bit Universal Bus Register 
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STANDARD 14000 SERIES CMOS LOGIC — NUMERICAL INDEX (continued) 


4-Bit Shift Register 
Triple Serial Adder (Negative Logic) 
12-Bit Binary Counter 

| Quad Latch 


Quad NOR RP-S Latch 
Quad NAND R-S Latch 
| Phase-Locked Loop 
Hex Inverter/Buffer 
Hex Inverter/Buffer 
| Hex Buffer 
8-Channel Analog Multiplexer 


Dual 4-Channel Analog Multiplexer 
Triple 2-Channel Analog Multiplexer 
14-Bit Binary Counter and Osc. 
Quad Analog Switch 

Analog Mux/Demux 16-Channel 


8-Input NAND Gate 
| Hex Inverter 

Quad Exclusive OR Gate 
| Quad 2-Input OR Gate 
| Dual 4-Input OR Gate 


| Triple 3-Input AND Gate 

| Triple 3-Input OR Gate 

| Quad D-Type Register 

| Quad Exclusive NOR Gate 
| 8-Input NOR Gate 


| Quad 2-Input AND Gate 
| Dual 4-Input AND Gate 
Quad 2-Input NAND Schmitt Trigger 
| 8-Bit Bus-Compatible Shift Store Latch 
| Analog Mux/Demux 8-Channel 


8-Bit Addressable Latch 
Hex Schmitt Trigger 
Decade Counter (Asynchronous Clear) 
Binary Counter (Asynchronous Clear) 
| Decade Counter (Synchronous Clear) 





Binary Counter (Synchronous Clear) 
| Hex D Flip-Flop 
| Quad D Flip-Flop 

4-Bit Universal Shift Register 
| Quad Precision Timer Driver 


| Hex Contact Bounce Eliminator 

| Industrial Control Unit 

| Triple Gate 

| Strobed Hex Inverter Buffer 
Hex 3-State Buffer 


| Hex TTL or CMOS to CMOS Level Shifter 
Dual Expandable AOI Gate 
Dual 4-Bit Latch 

| BCD Up Down Counter 
BCD-to-7-Segment Latch/Decoder/Driver 
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STANDARD 14000 SERIES CMOS LOGIC — NUMERICAL INDEX (continued) 


8-Channel Data Selector 
BCD-to-7-Segment Latch/Decoder/Driver 
4-Bit Latch 4-to-16 Line Decoder (High) 
4-Bit Latch 4-to-16 Line Decoder (Low) 
Binary Up Down Counter 


Dual 64-Bit Static Shift Register 
Dual BCD Up Counter 

4-Bit AND OR Selector 

Dual Binary Up Counter 
24-Stage Frequency Divider 


Programmable BCD Divide-by-N Counter 
Programmable Binary Divide-by-N Counter 
BCD Rate Multiplier 

Dual Monostable Multivibrator 

Dual 4-Channel Analog Data Selector 


Dual 5-Input Majority Logic Gate 
12-Bit Parity Tree 

8-Bit Priority Encoder 

Real Time 5-Decade Counter 
Programmable Timer 


Dual Precision Monostable Multivibrator 
Dual 4-Channel Data Selector Multiplexer 
Programmable Oscillator-Timer 
BCD-to-7-Segment Latch/Decoder (LCD) 
BCD-to-7-Segment Latch/Decoder/Driver 


High-Current BCD-to-7-Segment Decoder/Driver 
Successive Approximation Register 

Quad 2-Channel Analog MUX 

3-Digit BCD Counter 

2 X 2-Bit Parallel Binary Multiplier 


Dual Binary to 1-of-4 Decoder 

Dual Binary to 1-of-4 Decoder (Inverting) 
1-to-64-Bits Variable Length Shift Register 
BCD-to-7-Segment Decoder 

Successive Approximation Register 


NBCD Adder 

9’s Complementer 

128-Bit Static Shift Register 

Industrial Time Base Generator 

Phase Comparator Programmable Counter 


Dual Programmable BCD Binary Counter 
Hex Gate 

4 x 4 Multiport Register 

4-Bit Arithmetic Logic Unit 

Look-Ahead Carry Block 


Dual Schmitt Trigger 

Hex Schmitt Trigger 

4-Bit Magnitude Comparator 

8-Bit Bus Compatible Counter/Latch 
8-Bit Bus Compatible Addressable Latch 


8-Bit Addressable Latch 





MOTOROLA MASTER SELECTION GUIDE REV 4 
3-50 


16 





STANDARD 14000 SERIES CMOS LOGIC (continued) 


Selector Guide by Function 







NAND Gates 


Quad 2-Input NAND Gate 

Quad 2-Input NAND Schmitt Trigger 
Triple 3-Input NAND Gate 

Dual 4-Input NAND Gate 

8-Input NAND Gate 





NOR Gates 


Quad 2-Input NOR Gate 

Triple 3-Input NOR Gate 

Dual 3-Input NOR Gate plus Inverter 
Dual 4-Input NOR Gate 

8-Input NOR Gate 





AND Gates 


Quad 2-Input AND Gate 





Triple 3-Input AND Gate 
Dual 4-Input AND Gate 





OR Gates 


Quad 2-Input OR Gate 
Triple 3-Input OR Gate 
Dual 4-Input OR Gate 





Complex Gates 


Quad Exclusive OR Gate 

Quad Exclusive NOR Gate 

Triple Gate (Dual 4-Input NAND Gate and 2-Input NOR/OR Gate or 8-Input AND/NAND Gate) 
Dual Expandable AND-OR-INVERT Gate (superseded by 14506B) 

4-Bit AND/OR Selector (Quad 2-Channel Data Selector or Quad Exclusive NOR Gate) 

Dual 5-Input Majority Logic Gate 

Hex Gate 

(Quad Inverter plus 2-Input NOR Gate plus 2-Inpbut NAND Gate) 


Inverters/Buffers/Level Translator 





Dual Complementary Pair plus Inverter 
Hex Inverting Buffer 

Hex Noninverting Buffer 

Hex Inverter 

Strobed Hex Inverter/Buffer 

Hex 3-State Buffer 

TTL or CMOS to CMOS Hex Level Shifter 
Hex Schmitt Trigger 





Decoders/Encoders 


BCD-to-Decimal/Binary-to-Octal Decoder 

4-Bit Latch/4-to-16 Line Decoder (High) 

4-Bit Latch/4-to-16 Line Decoder (Low) 

8-Bit Priority Encoder 

Dual Binary to 1-of-4 Decoder/Demultiplexer 

Dual Binary to 1-of-4 Decoder/Demultiplexer (Inverting) 
BCD-to-7-Segment Latch/Decoder/Driver 

BCD-to-7-Segment Latch/Decoder/Driver with Ripple Blanking 
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STANDARD 14000 SERIES CMOS LOGIC — SELECTOR GUIDE (continued) 





Decoders/Encoders (cont.) 


BCD-to-7-Segment Latch/Decoder/Driver for Liquid Crystals 
BCD-to-7-Segment Latch/Decoder/Driver with Ripple Blanking 


High-Current BCD-to-7-Segment Decoder/Driver 
BCD-to-7-Segment Decoder 


Multiplexers/Demultiplexers/Bilateral Switches 





Quad Analog Switch/Quad Multiplexer 

Quad Analog Switch/Quad Multiplexer 

Triple 2-Channel Analog Multiplexer/Demultiplexer 
Dual 4-Channel Analog Multiplexer/Demultiplexer 
Dual 4-Channel Analog Data Selector 


Dual 4-Channel Data Selector/Multiplexer 
8-Channel Analog Multiplexer/Demultiplexer 
8-Channel Data Selector 

Dual 8-Channel Analog Multiplexer/Demultiplexer 
16-Channel Analog Multiplexer/Demultiplexer 
4-Bit AND/OR Selector 

Quad 2-Channel Analog Multiplexer/Demultiplexer 





Schmitt Triggers 


Quad 2-Input NAND Schmitt Trigger 
Dual Schmitt Trigger 


Hex Schmitt Trigger 
Hex Schmitt Trigger 





Flip-Flops/Latches 


Dual Type D Flip-Flop 

Dual J-K Flip-Flop 

Quad Transparent Latch 

Quad NOR RP-S Latch 

Quad NAND R-S Latch 

Quad D-Type Register 

Quad Type D Flip-Flop 

Dual 4-Bit Latch 

Hex Type D Flip-Flop 

8-Bit Addressable Latch 

8-Bit Bus-Compatible 3-State Latches — Internal Counter 
8-Bit Bus-Compatible 3-State Latches — Binary Address 
8-Bit Addressable Latch with Bidirectional Port 





4-Bit Parallel-In/Parallel-Out Shift Register 
4-Bit Bidirectional Universal Shift Register 
Dual 4-Bit Static Shift Register 

8-Bit Static Shift Register 

8-Bit Static Shift Register 

8-Bit Universal Bus Register 

8-Stage Shift/Store Register 

18-Bit Static Shift Register 

1-to-64 Bit Variable Length Shift Register 
Dual 64-Bit Static Shift Register 

128-Bit Static Shift Register 

Successive Approximation Register 
Successive Approximation Register 





Counters 


Seven-Stage Ripple Counter 


Decade Counter 
Presettable Divide-by-N Counter 
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STANDARD 14000 SERIES CMOS LOGIC — SELECTOR GUIDE (continued) 






Counters (cont.) 


Presettable BCD Counter (Asynchronous Clear) 
Presettable BCD Counter (Synchronous Clear) 
Presettable Binary/BCD Up/Down Counter 
Presettable BCD Up/Down Counter 

Programmable BCD Down Counter 

12-Bit Binary Counter 

14-Bit Binary Counter 

14-Bit Binary Counter and Oscillator 

Octal Counter 

Presettable 4-Bit Binary Counter (Asynchronous Clear) 
Presettable 4-Bit Binary Counter (Synchronous Clear) 
Presettable Binary Up/Down Counter 

Programmable 4-Bit Binary Down Counter 

Dual BCD Up Counter 

Dual Binary Up Counter 

Programmable Dual Binary/BCD Counter 

Three-Digit BCD Counter 

5 Cascaded BCD Counters 

Industrial Time Base Generator 

Phase Comparator and Programmable Counter 





Oscillators/Timers 








14-Bit Binary Counter and Oscillator 
24-Stage Frequency Divider 
Programmable Timer 
Programmable Oscillator/Timer 


| Dual Retriggerable/Resettable Monostable Multivibrator 
| Dual Precision Retriggerable/Resettable Monostable Multivibrator 


4-Bit Full Adder 

Triple Serial Adder (Positive Logic) 
Triple Serial Adder (Negative Logic) 
NBCD Adder 

9’s Complementer 

Look-Ahead Carry Block 

4-Bit Magnitude Comparator 


Multivibrators 











Adders/Comparators 





ALU/Rate Multipliers 


BCD Rate Multiplier 
2 x 2-Bit Parallel Binary Multiplier 


4-Bit Arithmetic Logic Unit 


ae eae ee mee 


Memory 
















| 4.x 4 Multiport Register 
Microprocessor/Industrial Control 






Industrial Control Unit 





Other Complex Functions 


Phase-Locked Loop 
Quad Precision Timer/Driver 
Hex Contact Bounce Eliminator 
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STANDARD 14000 SERIES CMOS LOGIC — SELECTOR GUIDE (continued) 


Cross-Reference Guide 


This cross-reference is intended to serve as a guide for replacement of competitive devices with Motorola devices. 


The left hand column is arranged in alphanumeric sequence by various manufacturers’ prefixes. The right column contains what 


is believed to be the Motorola functional equivalent. 


Motorola does not assume any liability arising out of the application or use of any product listed and suggests that data sheets 


be consulted to assure compatibility. 


CD4xxxAD* 
CD4xxxAE 
CD4xxxAF 
CD4xxxBCJ 
CD4xxxBCN 


CD4xxxBD* 
CD4xxxBE 
CD4xxxBF 
CD4xxxBM** 
CD4xxxBMD* 


CD4xxxBMJ 
CD4xxxCJ 
CD45xxCJ 
CD4xxxCM** 
CD45xxCM** 


CD4xxxCN 
CD45xxCN 
CD4xxxMD* 
CD45xxMD* 
CD4xxxMJ 
CD45xxMJ 
CD4xxxUBD* 


MC14xxxBCL 
MC14xxxBCP 
MC14xxxBCL 
MC14xxxBCL 
MC14xxxBCP 


MC14xxxBCL 
MC14xxxBCP 
MC14xxxBCL 
MC14xxxBD 

MC14xxxBCL 


MC14xxxBCL 
MC14xxxUBCL 
MC145xxBCL 
MC14xxxUBD 
MC14xxxBD 


MC14xxxUBCP 
MC145xxBCP 
MC14xxxUBCL 
MC145xxBCL 
MC14xxxUBCL 
MC145xxBCL 
MC14xxxUBCL 


CD4xxxUBE 
CD4xxxUBF 
CD4xxxUBM** 
F4xxxBDC 
F4xxxBDM 


F4xxxBPC 
F4xxxUBDC 
F4xxxUBDM 
F4xxxUBPC 
HCF4xxxBD* 


HCF4xxxBE 
HCF4xxxBF 
HCF4xxxBM** 
HCF4xxxUBD* 
HCF4xxxUBE 


HCF4xxxUBF 
HCF4xxxUBM** 
HD145xxB 
HD145xxBFP** 
HEF4xxxB 
HEF4xxxBD 
HEF4xxxBT D* 


*Welded-seal (side-brazed) package crossed to a frit-seal ceramic package. 
**SO package dimensions may not be the same. Consult manufacturers’ data sheet. 


MC14xxxUBCP 
MC14xxxUBCL 
MC14xxxUBD 
MC14xxxBCL 
MC14xxxBCL 


MC14xxxBCP 
MC14xxxUBCL 
MC14xxxUBCL 
MC14xxxUBCP 
MC14xxxBCL 


MC14xxxBCP 
MC14xxxBCL 
MC14xxxBD 
MC14xxxUBCL 
MC14xxxUBCP 


MC14xxxUBCL 
MC14xxxUBD 
MC14xxxBCP 
MC14xxxBD 
MC14xxxBCP 
MC14xxxBCP 
MC14xxxBD 


HEF4xxxUB 
HEF4xxxUBTD 
MN4xxxB 
MN4xxxBS** 
MN4xxxUB 


MN4xxxUBS** 
SLC4xxxABC 
SCL4xxxABD* 
SCL4xxxABE 
SCL4xxxBC 


SCL4xxxBD* 
SCL4xxxBE 
SCL4xxxUBC 
SCL4xxxUBD* 
SCL4xxxUBE 


TC4xxxBF** 
TC4xxxBP 
TC4xxxUBF** 
TC4xxxUBP 


uPD4xxx** 
wPD4xxxC 
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MC14xxxUBCP 
MC14xxxUBD 
MC14xxxBCP 
MC14xxxBCP 
MC14xxxUBD 


MC14xxxUBCP 
MC14xxxBCL 
MC14xxxBCL 
MC14xxxBCP 
MC14xxxBCL 


MC14xxxBCL 
MC14xxxBCP 
MC14xxxUBCL 
MC14xxxUBCL 
MC14xxxUBCP 


MC14xxxBD 
MC14xxxBCP 
MC14xxxUBD 
MC14xxxUBCP 
MC14xxxBD 
MC14xxxBCP 








BiCMOS Devices 


Descriptions and Family Characteristics 


Logic 


Motorola BiCMOS logic offers a combination of high speed, 
low power dissipation high noise immunity, wide fanout capa- 
bility, and high reliability. This data book describes the product 
line with device specifications. 


Characteristics 


High Operating Speed 

Industry Standard Functions and Pinouts 

Low Power Dissipation 

TTL Compatible Inputs and Outputs 

Output Sinks Currents up to 48 mA 

Operation from 5.0 Volts +10% 

Temperature Range —40°C to +85°C (Commercial) 


Interfacing 


BiCMOS bus drivers and transceivers have sufficient cur- 
rent drive to interface with most of today’s bus requirements. 
The device inputs are designed to interface with TTL outputs 
operating witha Voc = 5.0 V+0.5 V with VOH =2.4 Vand VoL 
=0.5V. 


Low Power Operation 


BiCMOS draws less power than the equivalent AS, ALS or 
FAST TTL device. This enhances system reliability. 


SUPPLY CURRENT Ico (mA) 





05 1 2 5 10 20 
INPUT FREQUENCY fin (MHz) 


50 


0.2 


Figure 1. |lcc versus Frequency 


Figure 1 illustrates the effects of Icc versus frequency for 
a typical device. BiCMOS is normally lower than FAST and 
even lower than advanced CMOS at high frequen- 
cies. 


DEVICE NOMENCLATURE 


MC74BC 


Temperature Range Family a 


MC74BC = Commercial BICMOS 


Device Type 


Package Code 
P = Plastic DIP 
D = Narrow SOIC 
DW = Wide SOIC 


XXX 
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Special Suffixes 
R2 = Devices shipped in 13” reels 
Blank = Magazines (Rails) 


LL 


Temperature Range 
Blank = Commercial (—40°C to +85°C) 


3-55 


Numerical Index 


MC74BC00 Series (—40 to +85°C) 
Suffix: N = Plastic Dual In-Line (All Devices) 


Quad 2-Input NAND Gate 
Quad 2-Input AND Gate 
Quad 2-Input OR Gate : 
Octal Bus Buffer, 3-State, Inverting/Noninverting 
Octal Bus Buffer, 3-State, Inverting 


Octal Bus Buffer, 3-State, Inverting 
Octal Bus Buffer, 3-State, Noninverting 
Octal Bus Transceiver, 3-State, Inverting 
Octal Bus Transceiver, 3-State, Inverting 
Octal Bus Buffer, 3-State, Noninverting 


Hex Bus Buffer, 3-State, Noninverting 
Hex Bus Buffer, 3-State, Inverting 

Hex Bus Buffer, 3-State, Noninverting 
Hex Bus Buffer, 3-State, Inverting 

Octal D-Type Latch, 3-State, Noninverting 





Octal D-Type Flip-Flop, 3-State, Noninverting 
Octal D-Type Latch, 3-State, Inverting 

Octal D-Type Flip-Flop, 3-State, Inverting 
Octal Bus Buffer, 3-State, Inverting 

Octal Bus Buffer, 3-State, Noninverting 


Octal D-Type Latch, 3-State, Inverting 

Octal D-Type Flip-Flop, 3-State, Inverting 
Octal D-Type Flip-Flop, 3-State, Noninverting 
Octal D-Type Flip-Flop, 3-State, Noninverting 
Octal D-Type Flip-Flop, Noninverting 


Octal Bus Transceiver, 3-State, Inverting 

Octal Bus Transceiver, 3-State, Noninverting 

Octal Bus Transceiver, 3-State, Inverting 

Octal Bus Transceiver, 3-State, Inverting/Noninverting 
Octal Bus Transceiver, 3-State, Noninverting 
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Selector Guide by Function 


Abbreviations: 


S = Synchronous 
A = Asynchronous 
B = Both Synchronous and Asynchronous 


2S = 2-State Output 
3S = 3-State Output 


Bus Drivers 





Octal, Noninverting 


Octal, Inverting/Noninverting 
Octal, Inverting 


Quad 2-Input 





OR Gates 






Quad 2-Input 


Transceivers 


Latches Octal, Inverting 





Octal, Noninverting 


Octal, Inverting/Noninverting 


Transparent, Noninvertin 
E : Octal, Inverting with Register Mux Latch 


Transparent, Inverting 


MSI Flip-Flops/Registers 





D-Type, Noninverting 8 
D-Type, Inverting 8 
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CMOS Logic 
Surface Mount 


Why Surface Mount? 


Surface Mount Technology is now being utilized to offer an- 
swers to many problems that have been created in the use of 
insertion technology. 

Limitations have been reached with insertion packages and 
PC board technology. Surface Mount Technology offers the 
opportunity to continue to advance the State-of-the-Art de- 
signs that cannot be accomplished with Insertion Technology. 

Surface Mount Packages allow more optimum device per- 
formance with the smaller Surface Mount configuration. Inter- 
nal lead lengths, parasitic capacitance and inductance that 
placed limitations on chip performance have been reduced. 

The lower profile of Surface Mount Packages allows more 
boards to be utilized in a given amount of space. They are 
stacked closer together and utilize less total volume than inser- 
tion populated PC boards. 

Printed circuit costs are lowered with the reduction of the 
number of board layers required. The elimination or reduction 


of the number of plated through holes in the board, contribute 
significantly to lower PC board prices. 

Automatic placement equipment is available that can place 
Surface Mount components at the rate of a few thousand per 
hour to hundreds of thousands of components per hour. 

Surface Mount Technology is cost effective, allowing the 
manufacturer the opportunity to produce smaller units and/or 
offer increased functions with the same size product. 

Surface Mount assembly does not require the preparation 
of components that are common on insertion technology lines. 
Surface Mount components are sent directly to the assembly 
line, eliminating an intermediate step. 


For Additional Surface Mount Information, 


_order Surface Mount Products Selector Guide 


(SG-127/D) 
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High-Speed CMOS Logic 


MC74HC/HCTO0 Series (-—55 to +125°C) 
D = Narrow Body SOIC 
DW = Wide Body SOIC 





| Quad 2-Input NAND Gate 

| Quad 2-Inout NAND Gate 

Quad 2-Input NOR Gate 

| Quad 2-Input NOR Gate 

| Quad 2-Input NAND, Open Drain 
Outputs 


| Hex Inverter 
| Hex Inverter 
Hex Unbuffered Inverter 
| Quad 2-Input AND Gate 
| Quad 2-Input AND Gate 


| Triple 3-Input NAND Gate 

| Triple 3-Input AND Gate 

| Hex Schmitt-Trigger Inverter 
| Hex Schmitt-Trigger Inverter 


Quad 2-Input OR Gate 
Quad 2-Input OR Gate 
BCD to 1-of-10 Decoder 


-Wide, 2-Input/2-Wide, 3-Input 
AND-OR-INVERT Gates 

| 2-Wide, 2-Input/2-Wide, 3-Input 

| AND-OR Gates 

| Dual J-K Flip-Flop with Reset 

| Dual D-Type Flip-Flop w/Set/Reset, 
| Pos-Edge Triggered 

| Dual D-Type Flip-Flop w/Set/Reset, 
Pos-Edge Triggered 


| 4-Bit D-Type Latch 

| Dual J-K Flip-Flop with Set and 

| Reset 

| Quad 2-Input Exclusive OR Gate 
| Dual J1—K Flip-Flop with Reset 


| Dual J-K Flip-Flop w/Set/Reset, 
Pos-Edge Triggered 

| Dual J-K Flip-Flop with Set and 
| Reset 

| Dual J-K Flip-Flop with Set 

| Quad 3-State Buffer 


| Quad 3-State Buffer 

| Quad 2-Input Schmitt-Trigger 
NAND Gate 

| 13-Input NAND Gate 

| 1-of-8 Decoder/Demux w/Latched 
| Inputs, Inverting Output 

| 1-of-8 Decoder/Demultiplexer 


: 1-of-8 Decoder/Demultiplexer 
| Dual 1-of-4 Decoder 
| (Active-Low Outputs) 


0UUUUO80 


0 VUUOUVUVUVOU VVVVUO VUUOU9O 
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8-Channel Digital Multiplexer 

Dual 4-Channel Digital Multiplexer 

Quad 2-Input Data 
Selector/Multiplexer 


Quad 2-Input Data 
Selector/Multiplexer 

Quad 2-Input Data Sel/Mux, Inv 
Output 

Quad 2-Input Data Sel/Mux, Inv 
Output 

Programmable Decade Counter, 
Asynchronous Reset 

Programmable 4-Bit Binary 
Counter, Asynchronous Reset 


Programmable 4-Bit Binary 
Counter, Asynchronous Reset 

Programmable Decade Counter, 
Synchronous Reset 

Programmable 4-Bit Binary 
Counter, Synchronous Reset 

Programmable 4-Bit Binary 
Counter, Synchronous Reset 

8-Bit Serial or Parallel Input/Serial 
Output Shift Reg 


4-Bit D-Type Flip-Flop with 
Common Clock and Reset, 
3-State 

Hex D-Type Flip-Flop with 
Common Clock and Reset 

Hex D-Type Flip-Flop with 
Common Clock and Reset 

Quad D-Type Flip-Flop 

1-of-8 Decoder/Demultiplexer with 
Latched Inputs 


Octal Buffer/Line Driver/Line 
Receiver, 3-State, Inv Output 

Octal Buffer/Line Driver/Line 
Receiver, 3-State, Inverting 
Output, TTL Logic Level 

Octal Buffer/Line Driver/Line 
Receiver, 3-State 

Octal Buffer/Line Driver/Line 
Receiver, 3-State, TTL Logic 
Level 

Octal Buffer/Line Driver/Line 
Receiver, 3-State 


Octal Buffer/Line Driver/Line 
Receiver, 3-State, TTL Logic 
Level 

Octal Bus Transceiver, 3-State 

Octal Bus Transceiver, 3-State, 
TTL Logic Level 














HIGH-SPEED LOGIC (continued) 


MC74HC/HCTOO Series — continued 


8-Input Multiplexer, 3-State 

Dual 4-Input Multiplexer, 3-State 

Quad 2-Input Data Sel/Mux, 
3-State 


8-Bit Addressable Latch 

Quad 2-Input Exclusive NOR Gate, 
Open Drain Output 

Octal D-Type Flip-Flop with 
Common Clock/Reset 

Octal D-Type Flip-Flop with 
Common Clock/Reset 

9-Bit Odd/Even Parity 
Generator/Checker 


8-Bit Universal Shift/Store 
Register, 3-State 

8-Input Multiplexer, 3-State 

8-Input Multiplexer, 3-State 

Octal D-Type Transparent Latch, 
3-State 


Octal D-Type Transparent Latch, 
3-State, TTL Logic Level 


Octal D-Type Flip-Flop, 3-State 

Octal D-Type Flip-Flop, 3-State, 
TTL Logic Level 

Quad 2-Input Exclusive OR Gate 

Dual 4-Stage Binary Ripple 


Counter with +2 and +5 Sections 


Dual 4-Stage Binary Ripple 
Counter 

Octal D-Type Transparent Latch, 
3-State, Inverting Output 

Octal D-Type Transparent Latch, 
3-State, Inverting Output 


Octal D-Type Flip-Flop, 3-State, 
Inverting Output 

Octal D-Type Flip-Flop, 3-State, 
Inv Output, TTL Logic Level 

Octal Buffer/Line Driver/Line Rec, 
3-State, Inv Output 

Octal 3-State Buffer/Line 
Driver/Line Receiver, Inverting 
Output, TTL Logic Level 

Octal Buffer/Line Driver/Line 
Receiver, 3-State 


Octal 3-State Buffer/Line 
Driver/Line Receiver, TTL Logic 
Level 

Octal Transparent Latch, 3-State, 
Inverting Output 

Octal D-Type Flip-Flop, 3-State, 
Inverting Output 
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Octal Transparent Latch, 3-State 
Octal Transparent Latch, 3-State 


Octal D-Type Flip-Flop, 3-State 
Octal D-Type Flip-Flop, 3-State 


8-Bit Parallel-to-Serial Shift 
Register with Input Latches, 
3-State 

8-Bit Serial-to-Parallel Shift 
Register 

8-Bit Parallel-to-Serial Shift 
Register with Input Latches 

Octal Bus Transceiver, 3-State 

Octal Bus Transceiver, 3-State, 
Inverting Output, TTL Logic Level 


Octal Bus Transceiver, 3-State 

Octal Bus Transceiver, 3-State 

Octal Bus Transceiver, 3-State, 
TTL Logic Level 

Dual 4-Input NOR Gate 

Quad Analog Switch 


Decade Counter/Divider 

7-Stage Binary Ripple Counter 

Hex Inverting Buffer/Logic Level 
Down Converter 


Hex Buffer/Logic Level Down 
Converter 

8-Channel Analog 
Multiplexer/Demultiplexer 

8-Channel Analog 
Multiplexer/Demultiplexer 

8-Channel Analog 
Multiplexer/Demultiplexer 


Quad Analog Switch 

Triple 3-input OR Gate 

8-Input NOR Gate 

Quad Analog Mux/Demux 
w/Latched Select Inputs 

Dual 4-Channel Analog 
Multiplexer/Demultiplexer with 
Latched Select Inputs 


Triple 2-Channel Analog 
Multiplexer/Demultiplexer with 
Latched Select Inputs 

BCD-to-7 Segment 
Latch/Decoder/Driver 

BCD-to-7 Segment 
Latch/Decoder/Driver for CDs 

Quad 2-Input Exlcusive NOR 
Totem Pole Outputs 














CMOS Standard Logic 


MC14XXX Series (—55°C to +125°C) 
Suffix: D = Narrow Body SOIC 
DW = Wide Body SOIC 


te plus Inverter 
Quad 2-Input NOR Gate 


18-Bit Static Shift Register 
Dual Complementary Pair plus 
Inverter 


Quad 2-Input NAND Gate 
Dual 4-Input NAND Gate 


8-Bit Static Shift Register 


Dual 5-Bit Static Shift Register 

Quad Analog Switch/Quad 
Multiplexer 

Decade Counter/Divider 

Presettable Divide-by-N Counter 

14-Bit Binary Counter 


8-Bit Static Shift Register 
Octal Counter/Divider 
Triple 3-Input NAND Gate 
7-Stage Ripple Counter 


BCD-to-Decimal Decoder 

4-Bit Presettable Up/Down Counter 
Triple Serial Adder (Positive Logic) 
4-Bit Shift Register 


Triple Serial Adder (Negative Logic) 


Quad NOR R-S Latch 
Quad NAND R-S Latch 


Phase-Locked Loop 
Hex Inverter/Buffer 


List includes “B” or “UB” series parts. Packages are the same. 


UO UVGVVD 
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Quad 2-Input AND Gate 

Dual 4-Input AND Gate 

Quad 2-Input NAND Schmitt Trigger 

8-Bit Bus-Compatible Shift Store 
Latch 

8-Bit Addressable Latch 


Hex Schmitt Trigger 

Decade Counter (Asynchronous 
Clear) 

Binary Counter (Asynchronous 
Clear) 

Decade Counter (Synchronous 
Clear) 

Binary Counter (Synchronous Clear) 


Hex D Flip-Flop 

Quad D Flip-Flop 

4-Bit Universal Shift Register 
Quad Precision Timer/Driver 
Hex Contact Bounce Eliminator 


Industrial Control Unit 

Triple Gate 

Strobed Hex Inverter/Buffer 

Hex 3-State Buffer 

Hex TTL or CMOS to CMOS Level 
Shifter 


Dual Expandable AO! Gate 
BCD Up/Down Counter 
8-Channel Data Selector 
Binary Up/Down Counter 

Dual 64-Bit Static Shift Register 


Dual BCD Up Counter 

4-Bit AND/OR Selector 

Dual Binary Up Counter 

24-Stage Frequency Divider 

Programmable BCD Divide-by-N 
Counter 


Programmable Binary Divide-by-N 
Counter 

BCD Rate Multiplier 

Dual Monostable Multivibrator 

Dual 4-Channel Analog Data 
Selector 

Dual 5-Input Majority Logic Gate 


12-Bit Parity Tree 

8-Bit Priority Encoder 

Programmable Timer 

Dual Precision Monostable 
Multivibrator 

Dual 4-Channel Data 
Selector/Multiplexer 








CMOS STANDARD LOGIC (continued) 


MC14XXX Series — continued 


Industrial Time Base Generator 

Phase Comparator Programmable 
Counter 

Dual Programmable BCD Binary 
Counter 

Hex Gate 

Look-Ahead Carry Block 

Dual Schmitt Trigger 


Programmable Oscillator-Timer 
Quad 2-Channel Analog MUX 
3-Digit BCD Counter 

2 x 2-Bit Parallel Binary Multiplier 
Dual Binary to 1-of-4 Decoder 


Dual Binary to 1-of-4 Decoder 
(Inverting) 
1-to-64-Bit Variable Length Shift 
| Register Hex Schmitt Trigger 
4-Bit Magnitude Comparator 


8-Bit Bus Compatible Counter/Latch 


NBCD Adder 
9’s Complementer 


List includes “B” or “UB” series parts. Packages are the same. 
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BiCMOS Devices Available in SOIC 


MC74BC00 Series (—40 to +85°C) 
Suffix: D... Narrow Body SOIC 
DW ... Wide Body SOIC 


Quad 2-Input NAND Gate 

Quad 2-Input AND Gate 

Quad 2-Input OR Gate 

Octal Bus Buffer, 3-State, Inverting/Noninverting 
Octal Bus Buffer, 3-State, Inverting 


Octal Bus Buffer, 3-State, Inverting 
Octal Bus Buffer, 3-State, Noninverting 
Octal Bus Transceiver, 3-State, Inverting 
Octal Bus Transceiver, 3-State, Inverting 
Octal Bus Buffer, 3-State, Noninverting 


Hex Bus Buffer, 3-State, Noninverting 
Hex Bus Buffer, 3-State, Inverting 

Hex Bus Buffer, 3-State, Noninverting 
Hex Bus Buffer, 3-State, Inverting 

Octal D-Type Latch, 3-State, Noninverting 


Octal D-Type Flip-Flop, 3-State, Noninverting 
Octal D-Type Latch, 3-State, Inverting 

Octal D-Type Flip-Flop, 3-State, Inverting 
Octal Bus Buffer, 3-State, Inverting 

Octal Bus Buffer, 3-State, Noninverting 


Octal D-Type Latch, 3-State, Inverting 

Octal D-Type Flip-Flop, 3-State, Inverting 
Octal D-Type Flip-Flop, 3-State, Noninverting 
Octal D-Type Flip-Flop, 3-State, Noninverting 
Octal D-Type Flip-Flop, Non-Inverting 


Octal Bus Transceiver, 3-State, Inverting 

Octal Bus Transceiver, 3-State, Noninverting 

Octal Bus Transceiver, 3-State, Inverting 

Octal Bus Transceiver, 3-State, Inverting/Noninverting 
Octal Bus Transceiver, 3-State, Noninverting 
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Tape and Reel 
CMOS Logic Integrated Circuits 


Motorola has now added the convenience of Tape and Reel RS-481A specification. The antistatic embossed tape pro- 
packaging for our growing family of standard Integrated Circuit vides a secure cavity sealed with a peel-back cover tape. 
products. The packaging fully conforms to the latest EIA 


MECHANICAL POLARIZATION 


SOIC Devices | Typical 
| | 





View is from tape side 


a 
Linear direction of travel 


General Information 


— Reel Size 13 inch (830 mm) Suffix: R2 — Units/Reel 1000 to 2500 (see table) 
— Tape Width 16 mm to 24 mm (see table) 


No Partial Reel Counts Available and Minimum Lot Size is Per Table 


Ordering Information 
To order devices which are to be delivered in Tape and Reel, add the suffix R2 to the device number being ordered. 


Tape and Reel Data 
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in Brief... 


Motorola linear and interface integrated circuits cover a much 
broader range of products than the traditional “op amps, regulators and 
consumer-image” associated with linear suppliers. Linear circuit 
technology currentiy influences the design and architecture of 
equipment for all major markets. As with other integrated circuit 
technologies, linear circuit design techniques and processes have 
been continually refined and updated to meet the needs of these 
diversified markets. 

Operational amplifiers have utilized JFET inputs for improved 
performance, plus innovative design and trimming concepts have 
evolved for improved high performance and precision characteristics. 
In linear power ICs, basic voltage regulators have been refined to 
include higher current levels and more precise three-terminal fixed and 
adjustable voltages. The power area continues to expand into 
switching regulators, power supply control and supervisory circuits, 
and motor controllers. 

Linear designs also offer a wide array of line drivers, receivers and 
transceivers for many of the EIA, European, IEEE and IBM interface 
standards. Peripheral drivers for a variety of devices are also offered. 
In addition to these key interface functions, a variety of magnetic and 
semiconductor memory read, write, sense and RAM control circuits 
are also available. 

In data conversion, the original A-D and D-A converters have been 
augmented with high performance video speed and multiplying 
designs. Linear circuit technology has also provided precision 
low-voltage references for use in data conversion and other low 
temperature drift applications. 

A host of special purpose linear devices have also been developed. 
These circuits find applications in telecom, radio, television, 
automotive, RF communications, and data transmission. These 
products have reduced the cost of RF communications, and have 
provided capabilities in telecommunications which make the telephone 
line convenient for both voice and data communications. Linear 
developments have also reduced the many discrete components 
formerly required for consumer functions to a few IC packages, and 
have made significant contributions to the rapidly growing market for 
electronics in automotive applications. 

The table of contents provides a perspective of the many markets 
served by linear/interface ICs and of Motorola’s involvement in these 
areas. 
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Linear and Interface 
Integrated Circuits 


Page 


Amplifiers and Comparators 


Power Supply Circuits 


Power/Motor Control Circuits 





Voltage References 


Data COnverSiON 1.0... .. cece 4-35 
Interface CircuitS. ........ 0.0.0... cc cee eee 4-39 
Communication Circuits .................05. 4-49 
Consumer Electronic Circuits ............... 4-73 
Automotive Electronic Circuits ............... 4-81 
Other Linear Circuits ...............0 00000 e. 4-85 
Surface Mount Technology .................. 4-91 
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Amplifiers and 
Comparators 


In Brief... 


For over two decades, Motorola has continually refined and Operational Amplifiers .......... see eee 


updated integrated circuit technologies, analog circuit design tech- 





niques and processes in response to the needs of the market place. High Frequency Amplifiers 

The enhanced performance of newer operational amplifiers and 

comparators has come through innovative application of these Miscellaneous Amplifiers 

technologies, designs and processes. Some early designs are still 

available but are giving way to the new, higher performance Comparators Bo Se bs Patho een te encase ek 


operational amplifier and comparator circuits. Motorola has pioneered 
in JFET inputs, low temperature coefficient input stages, Miller loop 
compensation, all NPN output stages, dual-doublet frequency com- 
pensation and analog “in-the-package” trimming of resistors to 
produce superior high performance operational amplifiers and compa- 
rators, operating in many cases from a single supply with low input 
offset, low noise, low power, high output swing, high slew rate and high 
gain-bandwidth product at reasonable cost to the customer. 

Present day operational amplifiers and comparators find applica- 
tion in all market segments including motor controls, instrumentation, 
aerospace, automotive, telecommunication, medical and consumer 
products. 
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Amplifiers and Comparators 


Operational Amplifiers 


Motorola offers a broad line of bipolar operational amplifiers 
to meet a wide range of applications. From low-cost industry- 
standard types to high precision circuits, the span encom- 
passes a large range of performance capabilities. These linear 
integrated circuits are available as single, dual and quad 


Operational Amplifiers 


SINGlIe. wine teacoee at elany yeea ae camaheer eae 4-4 

DUAR -iigiakeealerey seta aan ieee eeesey ens 4-6 

UA as te teeters cee en aes ets arama a oe ae 4-7 
High Frequency Amplifiers | 

POG tebe nite ets ane eerste oe enn ee ediods 4-10 
Miscellaneous Amplifiers 

Bipolar 

Dual Operational Amplifier/Comparator ........ 4-11 


Single Operational Amplifiers 





monolithic devices in a variety of temperature ranges and 
package styles. Most devices may be obtained in unencapsu- 
lated “chip” form as well. For price and delivery information on 
chips, please contact your Motorola Sales Representative or 
Distributor. 


CMOS 
Quad Programmable Operational Amplifier ..... 4-11 
Dual Video Amplifiers ....................... 4-11 
Dual Programmable Operational Amplifier/Dual 
Programmable Comparator ................ 4-11 
Comparators 
SIMIC. tepeyain pees vee conse ee Gare re ra an adie eae 4-12 
20 (=| eee eae ae ts ere ae tee ee oma rete ate ee ements ee 4-12 
QUAG -etcctcutddiehendnient eeaoes ener eek hee? 4-13 








Noncompensated 
Commercial Temperature Range (0°C to +70°C) 


General Purpose N/626, J/693 
Precision N/626 
General Purpose P1 





Industrial Temperature Range (—25°C to +85°C) 





: 


Military Temperature Range (—55°C to +125°C) 
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OPERATIONAL AMPLIFIERS (continued) 





Internally Compensated 
Commercial Temperature Range (0°C to +70°C) 


Military Temperature Range (—55°C to +125°C) 
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JFET Input 
JFET Input 
JFET Input 
Wideband FET Input 
JFET Input 
Low Power JFET Input 
Precision 
Precision 
General Purpose 
High Voltage 
General Purpose 
uPower, Programmable 
Low Cost 
uPower, Programmable 
JFET Input 
JFET Input 
High Performance, 
Single Supply 
Decompensated 
High Speed JFET Input 
Low Power JFET Input 
Low Noise JFET Input 
Low Noise JFET Input 
JFET Input 
JFET Input 


High Performance, 
Single Supply 
Low Power Single Supply 
Low Power JFET Input 


High Voltage 
General Purpose 
uPower, Programmable 
JFET Input 
High Performance, 
Single Supply 
Decompensated 
High Speed JFET Input 
Low Power Single Supply 
JFET Input 
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N/626 
J/693 
J/693 
J/693 
J/693 
N/626 
N/626 
N/626 
N/626 
U 
P1,U 
P1,U 
P1,U 


P/626, U 
P/626, U 
P/626, U 
P/626, U 
P/626, U 
P/626, U 
P/626 
P/626, JG 
P/626, JG 
P/626, JG 
P/626, JG 


P/626, U 
P/626, U 
P/626 
P/626 


eocececeree 








Dual Operational Amplifiers 





Internally Compensated 
Commercial Temperature Range (0°C to +70°C) 


JFET Input N/626 
Low Power JFET Input N/626 
Single Supply, N/626, J/693 
+ 36 | Low Power Consumption 
Low Noise, Audio N/626 
Dual MC1741 P1,U 
General Purpose P1 
Dual MC 1741 L, P2 
Split Supplies P1,U 
Single Supply 
Low Crossover Distortion 


High Frequency P1 
High Frequency P1,U 


JFET Input P/626, U 
JFET Input P/626 
High Performance, P/626, U 
Single Supply P/626, U 
High Speed JFET Input P/626, U 
Decompensated P/626, U 
Low Power JFET Input P/626 
Low Power JFET Input P/626 
Low Power JFET Input P/626 
Low Noise JFET Input | P/626, JG/693 
Low Noise JFET Input | P/626, JG/693 
JFET Input P/626, JG/693 
JFET Input P/626, JG/693 





Industrial Temperature Range (—25°C to +85°C) 


0.15 5.0 10 30 50 1.0 +1.5]+18 Split or Single N/626, J/693 
+3.0 | +36 Supply Op Amp 


Automotive Temperature Range (—40°C to +85°C) 





Split Supplies N/626, J/693 
Single Supply 
Split Supplies P1/626 
Single Supply 
High Performance, P/626, U 
Single Supply P/626, U 
Low Noise P/626 
Low Noise N/626 
+ 44 | Low Power Single Supply P/626 
Low Power JFET Input P/626 
Low Input Offset JFET P/646 
Low Power JFET Input P/626 
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OPERATIONAL AMPLIFIERS (continued) 





Military Temperature Range (—55°C to +125°C) 


Split Supplies 
Single Supply 
Low Power Consumption 
Dual MC 1741 
Dual MC1741 
Split Supplies 
Single Supply 
High Frequency 
JFET Input 
JFET Input 
High Performance, 
Single Supply 
Low Power Single 
Supply 
Low Power JFET Input 
Low Noise JFET Input 
JFET Input 





Quad Operational Amplifiers 





Internally Compensated 
Commercial Temperature Range (0°C to +70°C) 


JFET Input N/646 
JFET Input N/646 
Low Power JFET Input N/646 
Low Power J/632, N/646 
Consumption 
Quad MC1741 J/632, N/646 
Norton Input J/632, N/646 


No Crossover L, P/646 
Distortion 
Quad MC1741 L, P/646 
JFET Input L, P/646 
JFET Input L, P/646 
High Performance, L, P/646 
Single Supply L, P/646 
High Speed JFET Input P/646 
Decompensated P/646 
Low Power JFET Input P/646 
Low Power JFET Input N/646 
Low Power JFET Input N/646 
Low Noise JFET Input J/632, N/646 
Low Noise JFET Input J/632, N/646 
JFET Input J/632, N/646 
JFET Input J/632, N/646 
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OPERATIONAL AMPLIFIERS (continued) 





Industrial Temperature Range (—25°C to +85°C) 


0.15 5.0 7.0 30 50 1.0 
0.2 6.0 — 50 25 1.0 


Automotive Temperature Range (—40°C to +85°C) 
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Split Supplies 
Single Supply 
Quad MC1741 


Norton Input 
Differential Low Power 


Differential 
General Purpose 
High Performance, 
Single Supply 
High Performance 
Low Noise 
Low Power Single 
Supply 
Low Power JFET Input 
High Performance 
Low Input Offset JFET 
Low Power JFET Input 


CMOS Low Power, 
Drives Low-Impedance 
Loads 
CMOS Very Low Power 


Low Power 
Consumption 
General Purpose, 
Low Power 
Quad MC1741 
JFET Input 
JFET Input 
High Performance, 
Single Supply 
High Performance 
High Speed JFET Input 
Decompensated 
Low Power, Single 
Supply 
Low Power JFET Input 
Low Noise JFET Input 
JFET Input 





J/632, N/646 


J/632, N/646 


P/646 
N/646 
J/632, N/646 
P/646 
L, P/646 
L, P/646 
N/646 
P/646 
P/646 
P/626 


P/646 
N/646 


L, P/646 
L, P/646 


J/632, N/646 


L, P/646 


High Frequency Amplifiers 


A variety of high frequency circuits with features ranging applications. For devices especially dedicated to consumer 
from low cost simplicity to multi-function versatility marks products, i.e., TV and entertainment radio, see the “Consumer 
Motorola’s line of integrated amplifiers. Devices described Electronics” section. 


here are intended for industrial and communications 





AGC Amplifiers 
MC1490P Family Wideband General control. Many uses will be found in medical instrumentation, 
Purpose Amplifiers remote monitoring, video/graphics processing, and a variety of 


communications equipment. The family of parts using the 
same basic die (identical circuit with slightly different test 
parameters) Is listed in the following table. 


The MC1490 and MC1350 family are basic building 
blocks — AGC (Automatic Gain Controlled) RF/Video Amplifi- 
ers. These parts are recommended for applications up through 


70 MHz. The best high frequency performance may be 
obtained by using the physically smaller SOIC version (shorter MC1545/1445 Gated 2-Channel Input 


leads) — MC1350D. There are currently no other RF ICs like Differential input and output amplifier with gated 2-channel 
these, because other manufacturers have dropped their input provides for a wide variety of switching purposes. Typical 
copies. Applications include variable gain video and instru- 50 MHz bandwidth makes it suitable for high frequency 
mentation amplifiers, IF (Intermediate Frequency) amplifiers applications such as video switching, FSK circuits, multiplex- 
for radio and TV receivers, and transmitter power output ers, etc. Gating circuit is useful for AGC control. 


High-Frequency Amplifier Specifications 















MC1490 
fan 


a a 


P/626, 
D/751 


L/632 
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Miscellaneous Amplifiers 


Motorola provides several bipolar and CMOS special range from low power CMOS programmable amplifiers and 
purpose amplifiers which fill specific needs. These devices comparators to variable-gain bipolar power amplifiers. 





Bipolar Output 1 Output 4 
MC3405/MC3505 Dual Operational Amplifier and Inputs 1 Inputs 4 
Dual Voltage Comparator 

This device contains two Differential Input Operational ont eee 
Amplifiers and two Comparators; each set capable of single oe: Ee 
supply operation. This operational amplifier-comparator circuit 
will find its applications as a general purpose product for Inputs 2 Inputs 3 
automotive circuits and as an industrial “building block.” 

Output 2 Output 3 





+1.5to+18 L/632, P/646 
L/632 





CMOS 


MC14573 Quad Programmable Operational Amplifier 

MC14576A/MC14577A Dual Video Amplifiers 

MC14575 Dual Programmable Operational Amplifier 
and Dual Programmable Comparator 












Operational Amplifiers 


Video Amplifiers 


Pa | 81015: +15 to+7.5V DC to 1 MHz 


2 5 to 12 V* +2.5to+6Ve¢ up to 10 MHz 
31015 V DC to 1 MHz 


*5 to 10 V for surface mount package 
*+2.5 to +5 V for surface mount package 
**To Be Determined 


D/751B,P/648 


P/626 
TBD*™ 


D/751B, P/648 




























Operational Amplifiers 
and Comparators 


+1.5to+7.5V 
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Comparators 







wa ee 





Single 
BIPOLAR 


With strobe, will operate from | — 55 to + 125 J-8 
single supply —25 to + 85 J-8 
0 to + 70 N/626, J-8 


Dual 
BIPOLAR 
















+1.5to+18 | Designed for single or split 0 to + 70 

or supply operation, input 0 to + 70 

3.0t0 36 | common mode includes — 40 to + 85 
ground (negative supply) 















0 to+ 70 
— 55 to+ 125 


+1.5to+7.5 | This device contains 2 op L, P/646 
or amps and 2 comparators in a 


3.01015 | single package 






+1.5to+7.5 | This device contains 2 op — 40 to+ 85 
or amps and 2 comparators in a 
3.0t015 | single package 


Quad 
BIPOLAR 


+1.5to+18 | Designed for single or split —55to+125 J 


or supply operation, input —55 to+ 125 J 
3.0 to 36 common mode includes — 25 to + 85 J, N/646 


ground (negative supply) 


— 2510+ 85 J, N/646 
O0to+ 70 J, N/646 
0 to + 70 J, N/646 

— 40 to + 85 N/646 

- 40 to+ 85 P/646 


High speed comparator/ 0to+ 70 L, P/648 
sense-amplifier 0 to + 70 L, P/648 
0 to + 70 L, P/648 
0 to + 70 L, P/648 


+1.5to+7.5 | Externally programmable — 40 to + 85 


or power dissipation with 1 or 2 
3.01015 | resistors 
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In Brief... 


In most electronic systems some form of voltage regulation is 
required. In the past, the task of voltage regulator design was tediously 
accomplished with discrete devices, and the results were quite often 
complex and costly. Today, with bipolar monolithic regulators, this task 
has been significantly simplified. The designer now has a wide choice , 
of fixed, low Vgiff, adjustable, and tracking series-type voltage 
regulators. These devices incorporate many built-in protection fea- 
tures, making them virtually immune to the catastrophic failures 
encountered in older discrete designs. 

The Switching Power Supply continues to increase in popularity 
and is one of the fastest growing markets in the world of power 
conversion. They offer the designer several important advantages over 
linear series-pass regulators. These advantages include significant 
advancements in the areas of size and weight reduction, improved 
efficiency, and the ability to perform voltage step-up and voltage- 
inverting functions. Motorola offers a diverse portfolio of full featured 
switching regulator control circuits which meet the needs of today’s 
modern compact electronic equipment. 
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Power Supply 


Linear Voltage Regulators 


Switching Regulators ..... 


Circuits 


Special Switching Regulator Controllers ...... 


Power Supervisory Circuits 











Power Supply Circuits 


Linear Voltage Regulators 
Fixed Output 


These low cost monolithic circuits provide positive and/or 
negative regulation at currents from 100 mA to 3.0 A. They are 
ideal for on-card regulation employing current limiting and 
thermal shutdown. Low Vgjff devices are offered for battery 
powered systems. 


Linear Voltage Regulators 


PIXCC-OUIDU en. Ui Sonam arias Benaanaes 4-14 

Adjustable Output ........... 0.0... cee eee 4-16 
Special Regulators ......... 0. c cee eee eee ee 4-17 
Switching Regulator Control Circuits 

Single-Ended ......... 0... ccc cece eee 4-18 

Double-Ended .......... 0.0 ccc cece eee 4-19 
Special Switching Regulator Controllers 

Dual Channel Current Mode ................005. 4-20 





Although designed primarily as fixed voltage regulators, 
these devices can be used with external components to obtain 
adjustable voltages and currents. 


Universal Microprocessor ..............000ee cues 4-20 
Power Supervisory Circuits 

Overvoltage “Crowbar” Sensing ................. 4-21 
Over/Undervoltage Protection ................... 4-21 
Undervoltage Sensing ............ 00: c eee eee 4-22 
Microprocessor Voltage Regulator 

and Supervisory .........0 ccc cece eee eee aes 4-23 
Series Switch Transient Protection ............... 4-23 





Fixed-Voltage, 3-Terminal Regulators for Positive or Negative Polarity Power Supplies 


900 


_ 
— 
ie 
— 
= 


tO. | £0.25 3000 
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Fixed Output Voltage Regulators (continued) 
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Fixed Output Voltage Regulators (continued) 


20 


#T y = —40° to +125°C Output Voltage Tolerance for Worst Case 


Adjustable Output Voltage Regulators 


Motorola offers a broad line of adjustable output voltage 
regulators with a variety of output current capabilities. Adjust- 
able voltage regulators provide users the capability of stocking 
a single integrated circuit offering a wide range of output 


Adjustable Positive Output Regulators 
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25.7/40 350 200 


27.3/40 





voltages for industrial and communications applications. The 
three-terminal devices require only two external resistors to 
set the output voltage. 


Internally 
Limited 


Internally 
Limited 


Internally 
Limited 


Special Regulators 





Floating Voltage and Current Regulator 
Designed for laboratory type power supplies, voltage is limited only by the breakdown voltage of associated, external, 
series-pass transistors. 





ro f * hd] CdYlt | 30 -~| 075 | 0015 | 0015|  o2 | oof | L 


“Dependent on characteristics of external series-pass elements. 


Dual + 15 V Tracking Regulators 


Internally, the device is set for + 15 V, but an external adjustment can change both outputs simultaneously, from 8.0 V to 20 V. 


ee 


| -55to+125_ to +125 





Microprocessor Voltage Regulator/Supervisory Circuit 
A 5.0 V fixed output with many monitoring functions required in microprocessor-based systems. 


A 
rear ferst 20 [so] [20 | 30+ 4010 + 85 
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Switching Regulator Control Circuits 


These devices contain the primary building blocks which circuits operate in voltage, current or resonant modes and are 
are required to implement a variety of switching power designed to drive many of the standard switching topologies. 
supplies. The product offerings fall into three major categories The single-ended configurations include buck, boost, flyback 
consisting of single-ended and double-ended controllers, plus and forward converters. The double-ended devices control 
single-ended ICs with on-chip power switch transistors. These push-pull, half bridge and full bridge configurations. 


Single-Ended Controllers 
These single-ended voltage and current mode controllers are designed for use in buck, boost, flyback, and forward converters. 
They are cost effective in applications that range from 0.1 to 200 watts power output. 


7.0 to 40 Voltage 5.0+5.0% 200 
5.0+1.5% 


1000 4.2 to 12 Current 25+2.0% 300 
11.5 to 30 5.0+2.0% 500 
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5.0+ 1.0% 
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Single-Ended Controllers With On-Chip Power Switch 
These monolithic power switching regulators contain all the active functions required to implement standard DC-to-DC converter 
configurations with a minimum number of external components. 


1500 2.5 to 40 Voltage 1.25 + 5.2%# 100 
1.25+ 2.0% 
1.25+ 2.0% 0 to | Oto+70 | Oto+70 648C 
and —40 to + 85 

5.05 + 3.0% 
5.05 + 2.0% 72+12% 

Internally 

Fixed 


3400 
| Oto+ 70 to | Oto+ 70 70 314D 
Double-Ended Controllers 


These double-ended voltage and resonant mode controllers are designed for use in push-pull, half-bridge, and full-bridge 


converters. The are cost effective in applications that range from 100 to 2000 watts power output. 


500 7.0 to 40 Voltage 5.0 + 5.0%# 
5.0+1.5% 300 
8.0 to 40 5.14+2.0% 400 
+ Rok 5.0+2.0% 
+ Soult 9.6 to 20 5.1+2.0% 1000 


# Tolerance applies over the specified operating temperature range. 
* Junction Temperature Range. 
§ Guaranteed minimum, typically 4300 mA. 
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Special Switching Regulator Controllers 


Dual Channel Current Mode Controllers 
These high performance dual channel controllers are optimized for off-line AC-to-DC power supplies and DC-to-DC converters 
in the flyback topology. Applications include desktop computers, peripherals, televisions, games, and various consumer appliances. 





Current | 5.02 2.0% 010 + 70 
_ ee ee 
eee 


Universal Microprocessor Power Supply Controller 

A versatile power supply control circuit for microprocessor-based systems, this device is mainly intended for automotive 
applications and battery powered instruments. The circuit provides a power-on Reset delay and a Watchdog feature for orderly 
microprocessor operation. 


E2PROM Programmable 150 peak —40 to+85 | 2.5+3.2% | MPU Reset 
Output: and Watchdog 
24 V (Write Mode) Circuit 
5.0 V (Read Mode) 


Fixed Linear Output: 10 to external Oto+75 
5.0 Volts buffer transistor 





MOTOROLA MASTER SELECTION GUIDE REV 4 
4-20 





Power Supervisory Circuits 


A variety of Power Supervisory Circuits are offered. Overvoltage sensing circuits which drive “crowbar” SCRs are provided in 
several configurations from a low cost three-terminal version to 8-pin devices which provide pin-programmable trip-voltages or 
additional features, such as an indicator output drive and remote activation capability. An over/undervoltage protection circuit is also 
offered. 


Overvoltage “Crowbar” Sensing Circuit 


MC3523U Tq = —55° to +125°C, Case 693 
MC3423P1,U T, = 0° to +70°C, Case 626, 693 


This device can protect sensitive 
circuitry from power supply transients or 
regulator failure when used with an external 
“Crowbar” SCR. The device senses voltage 
and compares it to an internal 2.6 V 
reference. Overvoltage trip is adjustable by 
means of an external resistive voltage 
divider. A minimum duration before trip is 
programmable with an external capacitor. 
Other features include a 300 mA high 
current output for driving the gate of a 
“Crowbar” SCR, an open-collector indicator 
output and remote activation capability. 






| Current 
l Source 





VEE Sense 2 Y Y Indicator 
Remote Output 
Activation 


Over/Undervoltage Protection Circuit 


MC3425P1 T, = 0° to +70°C, Case 626 


The MC3425 is a power supply 
supervisory circuit containing all the 
necessary functions required to monitor 
over and undervoltage fault conditions. This 
device features dedicated over and 
undervoltage sensing channels’ with 
independently programmable time delays. 
The overvoltage channel has a high current 
Drive Output for use in conjunction with an 
external SCR “Crowbar” for shutdown. The 
undervoltage channel input comparator has 
hysteresis which is externally program- 
mable, and an open-collector output for fault 
indication. 





Input Section UV. O.V. Output Section 
DLY DLY 
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Undervoltage Sensing Circuit 


MC34064P-5, D-5 Ta, = 0° to +70°C, Case 29, 751 
MC33064P-5, D-5 T, = —40° to +85°C, Case 29, 751 
MC34164P-3, P-5, D-3, D-5 Ta = —0° to +70°C, Case 29, 751 
MC33164P-3, P-5, D-3, D-5 Ta = —40° to +85°C, Case 29, 751 


The MC34064 and MC34164 are two families 
of undervoltage sensing circuits specifically 
designed for use as_ reset controllers in 
microprocessor-based systems. They offer the 
designer an economical solution for low voltage 
detection with a single external resistor. Both parts 
feature a trimmed bandgap reference, and a 
comparator with precise thresholds and built-in 
hysteresis to prevent erratic reset operation. 

The two families of undervoltage sensing 
circuits taken together, cover the needs of the 
most commonly specified power supplies used in 
MCU/MPU systems. Key parameter specifica- 
tions of the MC34164 family were chosen to 
complement the MC34064 series. The table 
summarizes critical parameters of both families. 
The MC34064 fuifills the needs of a5.0 V+ 5% 
system and features a_ tighter hysteresis 
specification. The MC34164 series covers 5.0V 
+ 10% and 3.0 V + 5% power supplies with 
significantly lower power consumption, making = Sink Only Positive True Logic 
them ideal for applications where extended battery 
life is required such as consumer products or hand 
held equipment. 

Applications include direct monitoring of the Pin numbers adjacent to terminals are for the 3 pin TO-92 package. 
MPU/logic power supply used in appliance, Pin numbers in parenthesis are for the D suffix SO-8 package. 
automotive, consumer, and industrial equipment. 

The MC34164 is specifically designed for 
battery powered applications where low bias 
current (1/25th of the MC34064’s) is an important 
characteristic. 





Undervoltage Sense/Reset Controllers Features 













5.0V+5% | 4.6 0.02 10 1.0 to 10 @ 
Poe 1.0 to 12 @ 
15 e TO-92 
3.0V +5% 


Note: MC34X64 devices are esciiod| to operate from 0° to +70°C, and MC33X64 devices operate from —40° to +85°C. 
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Microprocessor Voltage Regulator and Supervisory Circuit 


MC34160P Ta = 0° to +70°C, Case 648C 
MC33160P Ta = —40° to +85°C, Case 648C 


The MC34160 Series is a voltage 





regulator and supervisory circuit Veo | + eae . & ; | Regulator Output 
containing many of the necessary oe oe ccemarae —_—-¢ 

monitoring functions required in mi- a ae z SC TRSCAL | —[ 

croprocessor based systems. It is @ oe eer 
specifically designed for appliance | i> O 

and industrial applications offering the | | ! f 
designer a cost effective solution with ae | = | | 

minimal external components. These ae DEV a j Reference Output 
integrated circuits feature a 5.0 V, 100 “ff : ie 


mA regulator with short circuit current ! aga 6 a _ | 
limiting, pinned out 2.6 V bandgap i.e + ie | | | 
reference, low voltage reset compa- Bower Sense ee a a | Power Warning 
rator, power warning comparator with Seis | aa | 
programmable hysteresis, and an = 4 
uncommitted comparator _ ideally Hysteresis Adjust | 
suited for microprocessor line syn- ae ese ere ee (vy ) | 
chronization. 1o| =< : ~ ty On/Off | 
Additional features include a chip poo. ED ee a en , 
| 
| 
| 


Be 
tf 
= 
/\ 


disable input for low standby current, POHIENGENAG APHE Fa! 
and internal thermal shutdown for 
over temperature protection. 

These devices are contained in a 
16 pin dual-in-line heat tab plastic 
package for improved thermal con- 
duction. 





Series Switch Transient Protection Circuit 


MC3397T Tj = —40° to +125°C, Case 221A 


This device acts as a saturated 
series pass element with a very low - 
voltage drop for load currents in Input | 
excess of 750 mA. In the event of an fee e | 

as ransient 
overvoltage condition (= 7.5 V typi- Canaiator 
cally) or high voltage transient of 
either positive or negative polarity, the (1) 
MC3397T instantaneously switches 
to an open circuit (OFF) state, inter- 
rupting power to the load and protect- 
ing the load during this potentially 
destructive condition. The device will 
immediately recover to an ON state C; 
when supply voltages fall within the _ 
normal operating range. 


= 12 V 
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Power/Motor Control 
Circuits 





In Brief... Page 


Power Controllers .............c00c cee eeeee 4°26, 





With the expansion of electronics into more and more mechanical 
systems there comes an increasing demand for simple but intelligent 
circuits that can blend these two technologies. In the past, the task of Motor Controllers ............. 0. secre eee ee 428 
power/motor control was once accomplished with discrete devices. 
But today this task is being performed by bipolar IC technology due to 
cost, size, and reliability constraints. Motorola offers integrated circuits 
designed to anticipate the requirements for both simple and 
sophisticated control systems, while providing cost effective solutions 
to meet the needs of the applications. 
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Power/Motor Control Circuits 


Power Controllers 


An assortment of battery and ac line-operated control ICs for specific applications is shown. They are designed to enhance 
system performance and reduce complexity in a wide variety of control applications. 


Power Controllers Motor Controllers 
Zero Voltage Switches ............ 00.000 c ee eee 4-26 Brushless DC Motor Controllers ...............0.. 4-28 
Zero Voltage Controller ........... 0.0.00. e eee 4-27 Closed-Loop Brushless Motor Adapter ............ 4-30 
Integrated Solenoid Driver .................0005- 4-27 DC Servo Motor Controller/Driver ............... 4-30 
High-Side Driver Switch .......... 2.00. c cece eee 4-27 Stepper Motor Driver ........... 0. cece cee eee 4-30 
Universal Motor Speed Controllers ............... 4-31 
Triac Phase Angle Controller .................... 4-31 





Zero Voltage Switches 


CA3079/CA3059 Ta = —40° to +85°C, Case 646 


These devices are designed for thyristor control in a 
variety of AC power switching applications for AC input 
voltages of 24 V, 120 V, 208/230 V, and 227 V @ 50/60 Hz. 


Features include: Current 
@ Limiter-Power Supply — Allows operation directly from epost 
. Crossing 
an AC line. Detector 


e@ Differential On/Off Sensing Amplifier — Tests for 
condition of external sensors or input command signals. 
Proportional control capability or hysteresis may be 


implemented. 
@ Zero-Crossing Detector — Synchronizes the output On of 
pulses to the zero voltage point of the AC cycle. Elimi- Amp 


nates RFI when used with resistive loads. 


@ Triac Drive — Supplies high-current pulses to the exter- 
nal power controlling thyristor. 

@ Protection Circuit (CA3059 only) — A built-in circuit may 
be actuated, if the sensor opens or shorts, to remove the Inhibit External Trigger 
drive circuit from the external triac. 

@ Inhibit Capability (CA3059 only) — Thyristor firing may *NTC Sensor 
be inhibited by the action of an internal diode gate. NOTE: Shaded Area Not Included with CA3079. 

@ High Power DC Comparator Operation (CA3059 only) — 

Operation in this mode is accomplished by connecting 
Pin 7 to Pin 12 (thus overriding the action of the zero- 
crossing detector). 
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Zero Voltage Controller 


UAA1016B Ta = —20° to +100°C, Case 626 


This device is designed to drive triacs with the Zero 
Voltage technique which allows RFI free power 
regulation of resistive loads. They provide the follow- 
ing features: 


@ Proportional Temperature Control Over an Adjust- 
able Band 


e Adjustable Burst Frequency (to Comply with 
Standards) 


® Sensor Fail-Safe 


® NoDC Current Component Through the Main Line 
(to Comply with Standards) 


@ Negative Output Current Pulses (Triacs Quad- 
rants 2 and 3) 


@ Direct ac Line Operation 
@ Low External Components Count 


Integrated Solenoid Driver 


MC3484S2-2,S4-2 T) = —40° to +125°C, Case 314D 


The MC3484 is an integrated monolithic solenoid 
driver. Its typical function is to apply full battery 
voltage to fuel injector(s) for rapid current rise, in 
order to produce positive injector opening. When load 
current reaches a preset level (4.0 A in MC3484S4-2 
or 2.4 A in MC3484S2-2) the injector driver reduces 
the load current by a 4-to-1 ratio and operates as a 
constant current supply. This condition holds the 
injector open and reduces system dissipation. 


High-Side Driver Switch 


MC3399T Tj = —40° to +150°C, Case 314D 


The MC3399T is a High-Side Driver Switch that is 
designed to drive loads from the positive side of the 
power supply. The output is controlled by a TTL 
compatible Enable pin. In the ON state, the device 
exhibits very low saturation voltages for load currents 
in excess of 750 mA. The device also protects the 
load from positive or negative-going high voltage 
transients by becoming an open circuit and isolating 
the transient for its duration from the load. 

The MC3399T is fabricated on a power BiIMOS 
process which combines the best features of Bipolar 
and MOS technologies. The mixed technology pro- 
vides higher gain PNP output devices and results in 
Power Integrated Circuits with reduced quiescent 
current. 
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Power/Motor Control Circuits 


Motor Controllers 


This section contains integrated circuits designed for cost effective control of specific motor families. Included are 
controllers for brushless, dc servo, stepper, and universal type motors. 





Brushless DC Motor Controllers 


Advances in magnetic materials technology and integrated 
circuits have contributed to the unprecedented rise in 
popularity of brushless DC motors. Linear control ICs are 
making the many features and advantages of brushless 
motors available at a much more economical price. Motorola 
offers a family of monolithic integrated brushless DC motor 


controllers. These ICs provide a choice of control functions 
which allow many system features to be easily implemented 
ata fraction of the cost of discrete solutions. The following table 
summarizes and compares the features of Motorola’s 
brushless motor controllers. 


Features Summary for Motorola Brushless DC Motor Controllers 


60°/300° 
and 
120°/240° 


60°/300° 


120°/240° 


60°/300° | 
and 
120°/240° 
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MC33034P60, P120, DW60, DW120 
Ta = —40° to +85°C, Case 724, 751E 


The MC33034 series is a first generation high perform- 
ance brushless motor controller containing all of the active 
functions required to implement a full featured open-loop 
three or four phase motor control system. These devices 
consist of: a rotor position decoder for proper commutation 
sequencing; a temperature compensated 6.25 V reference 
capable of supplying sensor power; frequency program- 
mable sawtooth oscillator; a fully accessible error amplifier; 
pulse width modulator comparator; three open collector top 
drivers; and three high current totem pole bottom drivers 
ideally suited for driving power MOSFETs. Inputs are 
provided for speed control, forward/reverse, run enable, and 
dynamic braking functions. Cycle-by-cycle current limiting, 
undervoltage lockout, and internal thermal shutdown protec- 
tion are also provided. 


MC33035P, DW Ta = —40° to +85°C, Case 724, 751E 


The MC33035 is a second generation high performance 
brushless DC motor controller which contains all of the active 
functions required to implement a full featured open-loop 
motor control system. While being pin-compatible with its 
MC33034 predecessor, the MC33035 offers additional fea- 
tures at a lower price. The two additional features provided by 
the MC33035 are a pin which allows the user to select 
60°/300° or 120°/240° sensor electrical phasings, and access 
to both inverting and noninverting inputs of the current sense 
comparator. The earlier devices had two part numbers which 
were needed to support the different sensor phasings, and 
the inverting input to the current sense comparator was 
internally grounded. All of the control and protection features 
of the MC33034 are also provided in the newer MC33035. 


MC33033P, DW Ta = —40° to +85°C, Case 738, 751D 


The MC33033 is a lower cost second generation brush- 
less DC motor controller which has evolved from the full 
featured MC33034 and MC33035 controllers. The MC33033 
contains all of the active functions needed to implement alow 
cost open-loop motor control system. This IC has all of the 
key control and protection functions of the two full featured 
devices with the following secondary features deleted: 
separate drive-circuit supply and ground pins, the brake 
input, and the fault output signal. Like its MC33035 predeces- 
sor, the MC33033 has a control pin which allows the user to 
select 60°/300° or 120°/240° sensor electrical phasings. 

Because of its low cost, the MC33033 can efficiently be 
used to control brush DC motors as well as brushless. A 
brush DC motor can be driven using two of the three drive 
output phases provided in the MC33033, while the Hall 
sensor input pins are selectively tied to Vref or ground. Other 
features such as forward/reverse, output enable, speed 
control, current limiting, undervoltage lockout and internal 
thermal shutdown remain functional in this operating mode. 
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Closed-Loop Brushless Motor Adapter 
MC33039P, D Tp = —40° to +85°C, Case 626, 751 


The MC33039P,D is a high performance close-loop 
speed control adapter specifically designed for use in 
brushless dc motor control systems. Implementation will 
allow precise speed regulation without the need for a 
magnetic or optical tachometer. These devices contain 
three input buffers each with hysteresis for noise 
immunity, three digital edge detectors, a programmable 
monostable, and an internal shunt regulator. Also 
included is an inverter output for use in systems that 
require conversion of sensor phasing. Although this 
device is primarily intended for use with the 
MC33033/34/35 brushless motor controllers, it can be 
used cost effectively in many other closed-loop speed 
control applications. 


DC Servo Motor Controller/Driver 


MC33030P T~ = —40° to +85°C, Case 648C 


A monolithic dc servo motor controller providing all 
active functions necessary for a complete closed loop 
system. This device consists of an on-chip op amp and 
window comparator with wide input common mode 
range, drive and brake logic with direction memory, a 
power H switch driver capable of 1.0 A, independently 
programmable over current monitor and shutdown 
delay, and over voltage monitor. This partis ideally suited 
for almost any servo positioning application that requires 
sensing of temperature, pressure, light, magnetic flux, or 
any other means that can be converted to a voltage. 


Stepper Motor Driver 


MC3479P Tp = 0° to +70°C, Case 648C 


This Stepper Motor Driver provides up to 500 mA of 
drive per coil for two phase 6.0 V to 24 V stepper motors. 
Control logic is provided to accept commands for 
clockwise, counter clockwise and half or full step 
operation. The device has an added Output Impedance 
Control (OIC) and a Phase A drive state indicator. 
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Universal Motor Speed Controllers 


TDA1085A Ta = 0° to +70°C, Case 648 ® On-Chip Frequency/Voltage Converter and Ramp 

This device contains all the necessary functions for the Generator 
speed control of universal (ac/dc) motors in an open or closed ® Current Limiting Incorporated 
loop configuration. Facility for defining the initial speed/time * Direct Dave trom AC Line 
characteristic. The circuit provides a phase angle varied 
trigger pulse to the motor control triac. 5 2 
® Guaranteed Full Wave Triac Drive ner 085C Terao 10 ae ease Ge | 

Similar to TDA1085A, but designed for commercial wash- 

@ Soft-Start from Power-up ing machine service. 


TDA1085A 
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Triac Phase Angle Controller 


TDA1185A Ta = 0° to +70°C, Case 646 TDA1185A 


This device generates controlled triac triggering pulses and 
allows tacholess speed stabilization of universal motors by an 
integrated positive feedback function. 


@ Low Cost External Components Count 

® Optimum Triac Firing (2nd and 3rd Quadrants) 

e Repetitive Trigger Pulses When Triac Current is Interrupted 
by Motor Brush Bounce 

Triac Current Sensed to Allow Inductive Loads 


Soft-Start 
Power Failure Detection and General Circuit Reset 


Low Power Consumption: 1.0 mA 
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In Brief... 


Motorola’s line of precision voltage references is designed for 
applications requiring high initial accuracy, low temperature drift, and 
long term stability. Initial accuracies of + 1.0%, and + 2.0% mean 
production line adjustments can be eliminated. Temperature coeffi- 
cients of 25 ppm/°C max (typically 10 ppm/°C) provide excellent 
stability. Uses for the references include D/A converters, A/D 
converters, precision power supplies, voltmeter systems, temperature 
monitors, and many others. 
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Precision Low Voltage 


References 
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oltage References 
Precision Low Voltage References 


A family of precision low voltage bandgap reference devices designed for applications requiring low temperature drift. 


1.235 +12 mV 
1.235 + 25 mV 


2.5+ 38 mV 
2.5+75mvV 


U/693, D/751 


U/693 





6.25 +60 mV 
10+ 100 mV 


2.5 to 37 Shunt Reference LP/29, P/626 
Dynamic Impedance JG/693, D/751 
(z) <0.5Q 
JG/693 





Notes:1. Micropower Reference Diode Dynamic 3. 20uA<IR<1.0 mA 5. (Vout t+ 2.5 V) S$ Vin < 40V 
Impedance (z) < 1.0 Q atlR = 100 LA 4. 45V<Vijn< 15 V/15 V < Vin < 40V 6. OmMAS<S|; <10 MA 
2: 10HA<IR<1.0mA 
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in Brief... 


Motorola’s line of digital-to-analog and analog-to-digital converters 
includes several well established industry standards, and many are 
available in various linearity grades so as to suit most any application. 

The A/D converters have 7 and 8-bit flash converters suitable for 
NTSC and PAL systems, CMOS 8 to 10-bit converters, as well as other 
high-speed digitizing applications. 

The D/A converters have 6 and 8-bit devices, video speed (for 
NTSC and PAL) devices, and triple video DAC with on-board color 
palette for color graphics applications. 
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Data Conversion 


A-D Converters .. 
D-A Converters .. 


A-D/D-A Converters 


Package Overview 
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Data Conversion 


The line of data conversion products which Motorola offers A-D Converters 
spans a wide spectrum of speed and resolution/accuracy. OMOS 5 2b ace recat ob ente Reece aaa a Se a rene 4-36 
Features, including bus compatibility, minimize external parts DIDO AG c04. cede eee soca t eey ee tute eed n ee Beare 4-36 
count and provide easy interface to microprocessor systems. D-A Converters 
Various technologies, such as Bipolar and CMOS, are utilized GMOS. goes cen cRee erate Ree eae taen tates pews 4-37 
to achieve functional capability, accuracy and production BIDGAr p2attewreSe ditacutescuepeneens cucuaunces 4-37 
repeatability. Bipolar technology generally results in higher A-D/D-A Converters 
speed, while CMOS devices offer greatly reduced power CMOS — For Telecommunications ............... 4-37 
consumption. Package Overview ............. cece eee ee ee ees 4-38 


A-D Converters 
CMOS 





















































+ 1/2 LSB 10 ps OtoVpp | +5.04+10% —40 to +85 P/738 | Requires External 
(Suffix 2 devices) } FN/775_ | Clock, 11-Ch MUX 
20 us —40 to +125 DW/751D | Includes Internal 
(Suffix 1 devices) Clock, 11-Ch MUX 
—40 to +85 P/710 | uP Compatible 
FN/776 | 11-Ch MUX S.A.R. 
successive approximation +3.0 to +18 —55 to +125 L/620 Compatible with 
registers —40 to +85 P/648 MC 1408 S.A.R. 
8-bit D-A Converter 
10 +1LSB 21 us OtoVpp | +5.0+10% —40 to +125 P/738 | Requires External 
DW/751D | Clock, 11-Ch MUX 
88 us Includes Internal | 
Clock, 11-Ch MUX 
: Includes Internal 
Clock, 5-Ch MUX 
8-10 + 0.5% 
Full Scale 





300 us Variable +5.0 to +18 —40 to +85 P/648 | uP Compatible, 
w/Supply DW/751G | Single Slope, 
6-Ch MUX 

| +0.05% 40 ms +2.0V | +5.0 to +8.0 P/709 | Dual Slope 
| +1 Count +200 mV | -2.8 to -8.0 


+ 1/2 LSB 40 ns 0 to 2.0 Vop 0 to +70 P/738 | Video Speed, 
Max DW/751D | Gray Code 
TTL Outputs 
+1LSB Video Speed Flash 
| Converter, Internal 
DW/751F | Gray Code 
Die Form | TTL Outputs 


3-1/2 Digit 


Bipolar 








MOTOROLA MASTER SELECTION GUIDE REV4 
4-36 





D-A Converters 
CMOS 


+1 LSB 150 ns 
+ 1/2 LSB 
=A LSB 


Le/P6 | +2LSB_ | 300ns Typ 
L7/P7 | +1LSB 
+ 1/2 LSB 
— 


A-D/D-A Converters 
CMOS — For Telecommunications 





+5.0, —5.2 —40 to +85 
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+5.0 to +15 0 to +85 


Serial input, Hex DAC, 
6 outputs 

Serial input, Quad DAC, 
4 outputs 


+4.5 to +18 


55 to +125 


0 to +70 620 
648 
D/751B 


High-speed Multiplying 
_ 
—55 to +125 


620 
648 
0 to +70 733 125 MHz Color 
Graphics Triple DAC 


+5.0, 
—5.0 to-15 


90 MHz Color 
TTL 40 MHz Min 
ECL 40 MHz Min 


+5.0 or +5.0 





—40 to +85 L/620 
processing (@.g., 
echo cancelling, high 
speed modems, 
phone systems 


w/ conferencing) 
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In Brief... 


Described in this section is Motorola’s line of interface circuits, 
which provide the means for interfacing microprocessor or digital 
systems to the external world, or to other systems. 

Included are devices for reading and writing to a floppy disk or tape 
drive system, devices which allow a microprocessor to communicate 
with its own array of memory and peripheral I/O circuits. 

The line drivers, receivers, and transceivers permit communica- 
tions between systems over cables of several thousand feet in length, 
and at data rates of up to several megahertz. The common EIA data 
transmission standards, several European standards, IEEE-488, and 
IBM 360/370 are addressed by these devices. 

The peripheral drivers are designed to handie high current loads 
such as relay coils, lamps, stepper motors, and others. Input levels to 
these drivers can be TTL, CMOS, High Voltage MOS, or other user 
defined levels. The display drivers are designed for LCD, LED, 
incandescent and other types of displays, and provide various forms 
of decoding. 
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Interface Circuits 


Magnetic Read/Write Interface and Control 


Microprocessor Bus Interface ............... 


Single-Ended Bus Transceivers ............. 


Line Receivers ... 
Line Drivers ...... 


Line Transceivers . 


EIA-232-D/V.28 Driver/Receiver ............. 


Peripheral Drivers 


Display Drivers/Decoders, CMOS ............ 


Package Overview 
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Interface Circuits 





Magnetic Read/Write Interface and Control 


Motorola’s line of circuits in this category are well established industry standards for reading and writing in a floppy disk system. 
The write circuits are designed for both straddle erase and tunnel erase heads, and provide both the writing and erasing functions. 
The read circuits include all circuitry for peak detection, filtering, wave shaping, and guaranteed peak shift specifications. 


Magnetic Read/Write Interface and Control 


Floppy Disk Write Controllers ................... 4-40 

Floppy Disk Read Amplifier System.............. 4-41 

Magnetic Tape Sense Amplifier .................. 4-41 
Microprocessor Bus Interface 

Address and Control Bus Extenders .............. 4-42 

Microprocessor Data Bus Extenders .............. 4-42 
Single-Ended Bus Tranceivers : 

For Instrumentation BUS ................00 cece 4-43 

For High-Current Party-Line Bus ................. 4-43 
Line Receivers 

General-Puroose <.2.2 2.50 2ecneincdacateansaweees 4-43 

360/370 I/O Interface .......... ccc cece eee 4-43 


Floppy Disk Write Controllers 


Straddle Erase Controller 
MC3469P Ta = 0° to +70°C, Case 648 


Designed to provide the entire interface between floppy 
disk heads and the head control and write data signals for 
straddle-erase heads. 

Provisions are made for selecting a range of accurately 
controlled write currents and for head selection during both 
read and write operation. Additionally, provisions are included 
for externally adjusting degauss period and inner/outer track 
compensation. 


Tunnel/Straddle Erase Controller 
MC3471P Tap = 0° to +70°C, Case 738 


Provides the entire interface between the write data and 
head control signals and the heads (write and erase) for either 
tunnel or straddle-erase floppy disk systems. 

Has provisions for external adjustment of degauss period, 
inner/outer track compensation, and the delay from write gate 
to erase turn-on and turn-off. 


RIA StanGana seuitiwae tes pct eteee eae S 4-43 
Line Drivers 
General PUrpOSe: sss.xccuasvonesee9se eee Rs 2 awk eae 4-44 
360/370 I/O Interface .......... cece ees 4-44 
EIA Slane OG vtin asec eee etaceuaree es ets 4-44 
LING: TANSCEINGIS? Siiwincse brated teas Maeee wea ting 4-44 
ElA-232-D/V.28 Driver/Receiver ...........00.00 eee 4-45 
Peripheral DriverS ......... 0. cece eee ees 4-45 
CMOS Display Drivers/Decoders 
Display DriverS ....... 0... cece eee eee eens 4-46 
FURCHONS “34. c2cervcceot wes itene snare ghe caer 4-46 
Package Overview ........ 0. cece cece eee eee eens 4-47 
RW1 RiW2 
7 96 







Write . 
Data 


Toggle 
Select 
Write 
Gate 
Erase 0 


Erase 1 







Select 
Enable 





IRW. 8 Current 


Center Tap 0 
Select 


Center Tap 1 








1 


} A, 2 9 
Vret Vref 


Head 
Select 


R/IW1 R/We 
7 6 











Write 2g} Toggle zs 
Data Select D2 
Erase 0 
Erase 1 
8 
ee A Rican Center Tap 0 
| Select Center Tap 1 


Gate Select 
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Floppy Disk Read Amplifier System 


MC3470P,AP Ta = 0° to +70°C, Case 707 


5.0 V 12V Gnd 


ie 18 qi 
SSS Se 










Active 









| 

| 

| | Pulse} One | “D” | Pulse 
Gen. | Shot | Flop | Gen. 


hoot ! 
3 bed | 12 bas 7 
| | 

| | 


- 17 rots 14 
Magnetic , ° 
Head Fiter | | pit, |_| 
Digital 
= 
2 16 7 eee Output 
Gain l Peak Time Domain 
Stage Detector Filter 


i f 
ie abki 


8 
Mono 1 Mono 2 
RC RC 


Differentiator 
Network 


Gain 
Select 


Designed as a monolithic Read Amplifier System for 
obtaining digital information from floppy disk storage. These 
devices accept differential AC signals produced by the 
magnetic head and provide a digital output pulse that 
corresponds to each peak of the input signal. A gain stage 
amplifies the input waveform and applies it to an external filter 
network, enabling the active differentiator and time domain 
filter to produce the desired output. These devices provide all 
the active circuitry to perform the floppy disk Read amplifier 
function, and guarantee to have a maximum peak shift of 5.0%, 
adjustable to zero for the MC3470P, and 2.0%, adjustable to 
zero for the MC3470AP. 






fe 
He 





TAPE AMPLIFIER SYSTEM 


mMUvVL>—H 








Magnetic Tape Sense Amplifier 






1/3 
MC3467 
Pre- 
Amplifier 






Read 
Filters | Amplifier 









MC3467P Ta = 0° to +70°C, Case 707 


The MC3467 provides three independent preamplifiers 
with individual electronic gain control, optimized for use in 
9-track magnetic tape memory systems where low noise and Electronic Gain 
low distortion are paramount objectives. pou 

The electronic gain control allows each amplifier’s gain to 
be set anywhere from essentially zero to a maximum of 
approximately 100 V/V. Minimum small-signal bandwidth is 
10 MHz, and Common Mode Input Voltage range is 1.5 V 
minimum. 


EGC 


1 Voc 


Input 


i | 


\ Output 
\ Output 


17 EGC 


\ Output 


VEE 


Input 


—— 


EGC 


Input { 


Gnd 
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Microprocessor Bus Interface 


Motorola offers a spectrum of line drivers and receivers as hysteresis, short circuit protection, clamp diode protection, 
which provide interfaces to many industry standard specifica- or special control functions. 
tions. Many of the devices add key operational features, such 


Address and Control Bus Extenders 


These devices are designed to extend the drive capabilities of today’s standard microprocessors. All devices are fabricated with 
Schottky TTL technology for high speed. 


L/62 
P/648 


Hex 3-State Buffers/Inverters T, = 0° to +75°C 


These devices differ in that the noninverting MC8T95/ two Enable inputs — one controlling four buffers and the other 
MC6885 and inverting MC8T96/MC6886 provide a two-input controlling the remaining two buffers. 
Enable which controls all six buffers, while the noninverting 
MC8T97/MC6887 and inverting MC8T98/ MC6888 provide #These devices may be ordered by either of the paired numbers. 








MC8T95/MC6885# — Noninverting MC8T97/MC6887# — Noninverting 
MC8T96/MC6886# — Inverting MC8T98/MC6888# — Inverting 
Enable 1 [- 31 Vcc Enable 4 [- 
Input A [ 5] Enable 2 Input A 
Output A | 3. 44] Input F Output A | 3) 
Input B | 3 | Output F Input B 
Output B | & >] Input E Output B | 5 
Input C | Output E Input C 
Output C |. )| Input D Output C | 
Gnd } Output D Gnd 
*Add inverter for “Add inverter for 
MC6886/MC8T96. MC6888/MC8T98. 


Microprocessor Data Bus Extenders 





P/648 ‘| Inverting Logic 
L/620 
Noninverting Logic 
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Single-Ended Bus Transceivers 


For Instrumentation Bus, Meets GPIB/IEEE Standard 488 


| P/648 | MOS compatible, input hysteresis 


P3/724 | Input hysteresis, open collector, 3-state 
L/623 outputs with terminations 
P/649 


P/648 Input hysteresis, open collector, 3-state 


D/751B_ | outputs with terminations 
L/620 


P/648 Input hysteresis, enable for 3 drivers 
Common enable, input hysteresis 


P/648 Open collector, outputs, common 
D/751B | enable 
L/620 





Line Receivers 
General Purpose 


4 MC3453 Quad version of 
MC75107/108 
P/646 2 MC75S110_ | Dual version of 
L/632 MC3450/2 


| P/648 7 MC3481 Schottky 
L/620 MC3485 Circuitry 
P/738 MC3481 Active high strobe 
L/732 MC3485 Active low strobe 





*OC = Open Collector, TP = Totem-pole output 


EIA Standard 


D/751A MC1488 EIA-232-D 
P/648 
L/632 


AM26LS31_ | EIA-422/423 
MC3487 


MC75172B sO} EIA-422/423/485 
MC75174B 





* (R = Resistor Pull-up, TP = Totem-pole output) 
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Line Drivers 
General Purpose 


MC3450 Quad version of 
MC3452 MC75S110 


P/646 2 MC75107 Dual version of 
L/632 MC75108 MC3453 

P/648 MC75125 Short circuit 
L/620 MC75127 Fault flag 


a 
a 


MC75128 Short circuit 
MC75129 Fault flag 


N/648 4 SN75173 EIA-485 
J/620 SN75175 
P/648 MC3486 

D/751B 


L/620 ElA-422 


PC/648 pane | with 3-state 
DC/620 en oe 


D/751B MC26LS32 


P1/626 MC3486 EIA-423/232-D 
D/751B AM26L532 
U/693 


P/646 MC 1489 EIA-232-D 
D/751A MC1489A 
L/632 


PC/648 : AM26LS32 | EIA-422 
DC/620 : MC3486 EIA-423 


D/751B MC26LS32_ | Switchable 


L/620 EIA-422 
D/751B 
P/648 
oo. 
oo. 





Line Transceivers 
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EIA-232-D/V.28 CMOS Driver/Receivers 


P/738 
DW/751D 


|  —- P/648 
| DW/751G 


Charge Pump 


| P/724 +5,4+12 | 
DW/751E 


* TBD = To Be Determined 


Charge Pump, Power Down 





ee 
as 
P/738 +5 
DW/751D 


Peripheral Drivers 


TTL, DTL 1.0 / 70 a | 
| ae. 

TTL, CMOS, A/707 ae 
PMOS 

14V to 25V 
PMOS 

TTL, CMOS 

6.0 V to 15V 
MOS 





TTL, CMOS P/648 
PMOS 


14Vto25V 
PMOS 
B/648C 
cane | Emitter 
available at cane | 


TTL, 5.0V 
CMOS 
8.0V to 18V 
MOS 
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TTL, 5.0 V 
CMOS 





CMOS Display Drivers/Decoders 


These CMOS devices include digit as well as matrix drivers for LEDs, LCDs, and VFDs. They find applications over a wide range 
of end equipment such as instruments, automotive dash boards, home computers, appliances, radios and clocks. 


Display Drivers 


LCD Parallel BCD 7 Segments Y 
(Direct Drive) Blank, Ripple Blank 
33 Segments 
Serial Binary or Dots 
[Compatible with 
(1/4 Mux) Interface (SPI) or Dots 


on CMOS MCUs] 44 Segments 
or Dots 


LED, Parallel BCD 7 Segments Blank, Lamp Test 
Incandescent, Blank, Ripple Blank, 
Fluorescent* Lamp Test 


Muxed LED Serial Binary 4 Digits + 4 Oscillator 50 mA 
[Compatible with Decimals (Scanner) (Peak) 
the Serial Peripheral 5 Characters + Oscillator (Scanner), 0to35 mA 


Interface (SPI) Decimals or 25 Low-Power Mode, (Peak) 
on CMOS MCUs] Lamps Dimming Adjustable 


LED Parallel Hex 7 Segments + 10 mA** 
A thru F Indicator 
(Interfaces to Parallel BCD 7 Segments Ripple Blank, 
Display Drivers) Enable 


“Absolute maximum working voltage = 18 V 
*“On-chip current-limiting resistor 
Replace with package identifier (see product data). 





Functions 


Hexadecimal-to-7 Segment Latch/Decoder ROM/Driver _ | 
Multi-Character LED Display/Lamp Driver 738, 751D 
70 


ia 
4-Digit 7-Segment LED Display Decoder/Driver with Serial Interface 7 


BCD-to-7-Segment Latch/Decoder/Driver 620, 648 


BCD-to-7-Segment Latch/Decoder/Driver with Ripple Blanking 726, 707 
BCD-to-7-Segment Latch/Decoder/Driver for Liquid Crystals 620, 648 


BCD-to-7-Segment Latch/Decoder/Driver with Ripple Blanking 726, 707 


High-Current BCD-to-7-Segment Decoder/Driver 620, 648 


BCD-to-7-Segment Decoder 
48-Segment Serial Input Multiplexed LCD Driver (Master) 
44-Segment Serial Input Multiplexed LCD Driver (Slave) 
33-Segment, Non-Multiplexed LCD Driver with Serial Interface 
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Interface Package Overview 
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In Brief... 


RF 

Radio communication has greatly expanded its scope in the past 
several years. Once dominated by public safety radio, the 30 to 1000 
MHz spectrum is now packed with personal and low cost business 
radio systems. The vast majority of this equipment uses FM or FSK 
modulation and is targeted at short range applications. From mobile 
phones and VHF marine radios to garage door openers and radio 
controlled toys, these new systems have become a part of our lifestyle. 
Motorola Linear has focused on this technology, adding a wide array 
of new products including complete receivers processed in our 
exclusive 3 GHz MOSAIC 1.5 process. New surface mount packages 
for high density assembly are available for all of these products, as is 
a growing family of supporting applications notes and development 
kits. 


Telephone & Voice/Data 

Traditionally, an office environment has utilized two distinctly 
separate wired communications systems — Telecommunications and 
Data communications. Each had its individual hardware components 
complement, and each required its own independent transmission line 
system: twisted wire pairs for Telecom and relatively high priced 
coaxial cable for Datacom. But times have changed. Today, Telecom 
and Datacom coexist comfortably on inexpensive twisted wire pairs 
and use a significant number of components in common. This has led 
to the development and enhancement of PBX (Private Branch 
Exchanges) to the point where the long heralded “office of the future,” 
with simultaneous voice and data communications capability at each 
station, is no longer of the future at all. The capability is here today! 

Motorola Semiconductor serves a wide range of requirements for 
the voice/data marketplace. We offer both CMOS and Linear 
technologies, each to its best advantage, to upgrade the conventional 
analog voice systems and establish new capabilities in digital 
communications. Early products, such as the solid-state single-chip 
crosspoint switch, the more recent monolithic Subscriber-Loop-Inter- 
face Circuit (SLIC), a single-chip Codec/Filter (Mono-circuit), the latest 
Universal Digital Loop Transceivers (UDLT), and single-chip telephone 
circuits are just afew examples of Motorola leadership in the voice/data 
area. 
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Communication Circuits 


RF Communications 





ISDN Universal Digital Loop 


Wid@Dand (2:25) secure. ved taiet dee Sette sees 4-50 Transceiver Il (UDLT Il) .................0008. 4-58 
Wideband Single Conversion Receivers .......... 4-50 Data Set Interface Circuit (DSI) ................. 4-59 
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PANS MMC S:o.525 ena der a eon oe aeedas eeatee s 4-51 Speech Networks ............cccc cece eee eeaees 4-62 
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RF Communications 
Wideband (FM/FSK) IFs 





3-12 V | 25mA 20 nV 40 MHz 4 2 Mb Wideband DatalF | 16 Pin DIP P/648 
SO-16 D/751B 


Wideband Single Conversion Receivers — VHF 


3-9 V | 25mA 


30 wV 200 MHz | 10.7 MHz} |/ 500 kb | Includes front 20 Pin DIP P/738 
end mixer/L.O. SO-20L DW/751D 


0.7 nV 21.4MHz| — | Wideband Split IF SO-20L | DW/751D 
Ceramic Quad 16 Pin DIP 
Detector/Resonator 


, Narrowband Single Conversion Receivers — VHF 
Scan output 18 Pin DIP P/707 
option SO-20L | DW/751D 


heae mA 45 MHz | 455 kHz 
: 7 a 
haaa had — MHz Lowest cost 16 Pin DIP P648 
receiver SO-16 D/751B 
[sv [ima | iw [7 ied 
























/648 











| — | 1.2kb | 1 Cell Operation SO-28L | DW/751F 
6 mA 2 uV 60 MHz Y RSSI 16 pin DIP 
SO-16 
RSSI, 
Ceramic Quad 
Detector/Resonator 


Split IF SO-16 D/7851B 
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Narrowband Dual Conversion Hees ele — eae VF 


(FQ 
0. 65 5 uv 
VCO 
DW/751F 
3-7 V 


3 : — eee (Cimier is ae . 
eee 
output 
: ia 
Transmitters — AM/FM/FSK 


10. 7 MHz “455 ie > 548 kb 
Includes SO-28L 
RF amp/ 
Mute 
Low cost SO-20L 
version 
0.7 esa 300 MHz 
3-8 V_ 30 dBm 50 MHz 50 Ke EM Transmniler includes iow eaten 16 Pin DIP P/648 
checker, tone oscillator SO-16 D/751B 
10 mA —30 dBm 150 MHz FM Transmitter. Includes two 
to frequency multiplier/amplifier transistors 
<r e 0 dBm 


> 50 kb | Voltage 
FM Transmitter with Offset Mixer SO-16 D/751B 
3-6V | 40mA 8.0 1288 500 MHz | 5 MHz | AM Transmitter. Single frequency PLL 
: (AM) | fout = 8 * fref 


Buffered 
Balanced Modulator/Demodulator 






























“Includes | 24PinDIP | P/724 
buffered SO-24L | DW/751E 

















RSSI 








mci596 15-30V |[10mA[  ——™ rains ~ -744PinDIL, | L632 — 
MC1496 Carrier Balance >50 dB General purpose balanced modulator/ DIP, P/646 
demodulator for AM, SSB, FM Detection SO-14 D/751A 








MOTOROLA MASTER SELECTION GUIDE REV 4 
4-51 


Low Power FM Transmitter System 
MC2833 Ta = -30° to +75°C, Case 648, 751B MC2833 


Complete VHF FM Transmitter/Exciter 
Mike Preamp with Limiting 

Tone Generator for CTSS or AFSK 
Crystal or L-C VCO Operation 
Buffer/Multiplier Output Stage 

Two Multiplier/Amplifier Stages 
Operates to 150+ MHz 








MOSAIC® 1.5 VHF Narrowband 
Dual-Conversion Receiver 


MC3363 T a = —40° to +85°C, Case 751F 


MC3363 


1st Mixer Input 


Limiter Decoupling 


Meter Drive (RSSI) 
Carrier Detect 


Quadrature Coil 
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1st Mixer Input 


@ Operation to 180 MHz | 
© 2t08 Vdc Supply Base Varicap Control 
@ <0.5 ,V for 20 dB Quieting Sensitivity ces eee 
@ Analog and Data Modulation Recovery Renee 
e >60 dB Dynamic Range RSS| 2nd LO Emitter 1st LO Output 
® Crystal or VCO First L.O. Operation 2nd LO Base ist Mixer Output 
® On-Chip RF Amp/MC3363 2nd Mixer Output 
2nd Mixer Input 
Voc 
Limiter Input VEE 
Mute Output 


Comparator Output 
Comparator Input 
Recovered Audio 


Mute Input 





Low Voltage FM Narrowband 
Receiver 


MC3367 Ta = 0° to +70°C, Case 751F 


Split IF Amplifier for Single or Dual Filters 
@ Analog and Data Outputs 

@ Sensitivity of 0.7 uV Typ for 20 dB Quieting 
@ Low Battery Voltage Indicator 


@ Single Cell Operation to 0.9 Vcc 
@ Single Conversion Operation to 75 MHz 
@ Current Drain of 1.0 mA 












FL2 FL1 FL2 
0.1 Li Toko LFC-455F 1 
ps = o 


muRata CFU 455D EF 


ro 
—s 


1000p —z F 


9p 
RF Input } | 
45 MHz 


O7n 2PL 0.1 





0.1 12n= a 330 
L1 T 0.1 
1.0K & 44545 MHz rn 
100 k 


VCC 






Toko RMC 
2A 6597HM 





(All capacitors in uF unless otherwise stated. Resistors in ohms. Inductors in Henries.) 
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Telecommunications 


PBX Architecture 
(Analog Transmission) 


PCM Mono-Circuits 
Codec-Filters (CMOS LSI) 


MC145500 Series Case 620, 648, 708, 726, 736, 
751, 776 


The Mono-circuits perform the digitizing and restoration of 
the analog signals. In addition to these important functions, 
Motorola’s family of pulse-code modulation mono-circuits also 
provides the band-limiting filter functions — all on a single 
monolithic CMOS chip with extremely low power dissipation. 

The Mono-circuits require no external components. They 
incorporate the bandpass filter required for antialiasing and 60 
Hz rejection, the A/D—D/A conversion functions for either U.S. 
Mu-Law or European A Law companding formats, the lowpass 
filter required for reconstruction smoothing, an on-board 
precision voltage reference, and a variety of options that lend 
flexibility to circuit implementations. Unique features of 
Motorola’s Mono-circuit family include wide power supply 
range (6 to 13 V) selectable on-board voltage reference (2.5, 
3.1, or 3.8 V), and TTL or CMOS |/O interface. 

Motorola supplies five versions of the PCM Mono-circuit. 
The MC145500, MC 145503 and MC 145505 are general-pur- 
pose devices in 16-pin packages designed to operate in digital 
telephone or line card applications. The MC145501 is the 
same device (in an 18-pin package) that offers the capability 
of selecting from three peak overload voltages (2.5, 3.15 and 
3.78 V). The MC 145502 is the full-feature device that presents 
all of the options available on the chip. This device is packaged 
in a 22-pin DIP and 28-pin chip carrier package. 


Additional PCM Mono-Circuits: 
MC145554/57/64/67 Pin compatible and functionally 
compatible to the 3054/57/64/67. 


Also Available — Filters: 
MC145414 Dual Tuneable Low-Pass Sampled Data Filter 
MC145432 2600 Hz Tone Signalling Filter 


Dual Tone Multiple Frequency Receiver 
MC145436 Case 646, 751 


This device contains the filter and decoder for detection of 
a pair of tones conforming to the DTMF standard with outputs 
in hexadecimal. Switched capacitor filter technology is used 
together with digital circuitry for the timing control and output 
circuits. The MC145436 provides excellent power-line noise 
and dial tone rejection. 








ANALOG PHONE 









Txl 
Analog TDC 
— TX to 
+ Tx \ Digital TDE 
Filter converter TDD 
VAG ve 
— RSI 
RxO 
Vref 
RxG 
Digital RDD 
to 
RxO | Analog RCE 
Filter Converter RDC 
Vss eset PD] 
VDD » ——« Mu/A 
—« VIS 


Crosspoint Switches 

Crosspoint switches implemented with semiconductor 
technology take the place of the huge banks of mechanical 
relay matrices once utilized in Central Offices and PBXs. 

Motorola’s crosspoint switches have latches to control the 
state of any particular switch in order to route analog or digital 
signals. These ICs find applications in PBXs, key systems, and 
test equipment. 


4x4x1 Analog Switch 
e 4.2 to 18 V Operation 
e Low On-State Resistance 


CL, CP, 
DW 
(620, 648, 
751G) 


CP 
(648) 


16 DIP 


4x4x1 Analog Switch 
e 4.2 to 18 V Operation 
e Low On-State Resistance 
e Power On Reset 
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Subscriber Loop Interface Circuit (SLIC) 


MC3419-1L Ta = 0° to +70°C, Case 726 


The replacement of two-to-four wire conversion hybrid 
transformers in Central Office, PBX, and Subscriber Carrier 
equipment with the SLIC has resulted in major improvement in 
telephone equipment. The SLIC family performs this task, 
along with most other BORSHT functions required by signal 


@ All Key Parameters Externally Programmable 

@ Current Sensing Outputs Monitor Status of Both 
Tip and Ring Leads 

On-Hook Power Below 5.0 mW 

Digital Hook Status Output 

Power Down Input 

Ground Fault Protection 

Size and Weight Reduction Over Conventional 
Approaches 


The sale of this product is licensed under patent 
No. 4,004,109. All royalties related to this patent 
are included in the unit price. 


MC33120 Ta =—40° to +85°C, Case 738, 751D 


With a guaranteed minimum longitudinal balance of 58 dB, 
the MC33120 is ideally suited for central office applications, as 
well as PBXs, and other related equipment. Protection and 
sensing components on the 2 wire side can be non-precision 
while achieving required system performance. Most BORSHT 
functions are provided while maintaining low power consump- 
tion, and a cost effective design. Size and weight reduction 
over conventional transformer designs permit a higher density 
system. 


@ Allkey parameters externally programmable with resistors: 
@ Transmit and receive gains 
@ Transhybrid loss 
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transmission. These include the provision of DC power to the 
telephone (Battery); Overvoltage protection; Ring trip detec- 
tion; Supervisory features such as hook status and dial 
pulsing; 2-to-4 wire conversion, suppression of longitudinal 
signals (Hybrid). 


Analog Ground 
Lt 


RRX Receive Input 


Balance 
Network 
Transmit 
Output 


as Pe) 


RVTX 


@ Return loss 


@ DC loop current limit and battery feed resistance 
@ Longitudinal Impedance 
@ Single and double fault sensing and protection 
Minimum 58 dB longitudinal balance (2 wire and 4 wire) 
guaranteed 
Digital Hook Status and Fault outputs 
Power Down input 
Loop Start or ground start operation 
Size and weight reduction over conventional approaches 
Available in 20 pin DIP and SOIC packages 
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ISDN Voice/Data Circuits 


Integrated Services Digital Network 


ISDN is the revolutionary concept of converting the present 
analog telephone networks to an end-to-end global digital 
network. ISDN standards make possible a wide variety of 
services and capabilities that are revolutionizing communica- 
tions in virtually every industry. 

Motorola’s ISDN product family includes the MC145472 
U-Interface Transceiver, the MC145474/75 S/T-Interface 
Transceivers, MC145488 Dual Data Link Controller, and the 
MC68302 Integrated Multi-Protocol Processor. These are 
supported by a host of related devices including the 
MC145500 family of single-chip codec/filters, MC145436 
DTMF Decoder, MC33120 Subscriber Loop Interface Circuit, 
MC34129 Switching Power Supply Controller, MC145601 
Time Slot Interchange Circuit, MC145611 PCM Conference 
Circuit, and the MC145406/07 CMOS EIA 232-D Driver/ 
Receiver family. 

On the system level, Motorola offers the MC145490/91EVK 
ISDN Evaluation Kit and the MC145494EVK U-Interface 
Transceiver Evaluation Kit. The Kits include several Motorola 
ISDN ICs along with the software and technical information 
needed to design both equipment and user software. 

These are but a few of the broad line of Motorola ICs 
suitable for applications in the global ISDN network. 

The block diagram illustrates how Motorola’s key ISDN 
devices fit into four ISDN network applications: a digital 
subscriber line card, an NT1 network termination, an ISDN 
terminal adapter, and an ISDN terminal. Digital subscriber line 
cards are used in central offices, remote concentrators, 
channel banks, T1 multiplexers, and other switching equip- 
ment. The NT1 network termination block illustrates the 
simplicity of remote U to S/T-interface conversion. The ISDN 
terminal adapter and ISDN terminal block show how Motorola 
ICs are used to combine voice and data in PC compatible 
boards, digital telephones, and other terminal equipment. 
Expanded applications such as a PBX may include these and 
other Motorola ISDN circuits. 


U-Interface Transceiver 


MC145472 Case 847B 

The MC145472 fully conforms to ANSI T1.601-1991, the 
North American standard for ISDN Basic Access on a single 
twisted-wire pair. The transceiver achieves a remarkable 1 0-7 
bit error rate performance on all ANSI specified test loops with 
worst-case impairments present. The state-of-the-art 1.2 
micron single-chip solution uses advanced design techniques 
to combine precision analog signal processing elements with 
three digital signal coprocessors to build an adaptively 
equalized echo cancelling receiver. 


CONTROL 


BACKPLANE | 


DIGITAL SWITCH LINE CARD 






2B1Q 
U-INTERFACE 







2B1Q 
U-INTERFACE 


Two modes of handling U-interface maintenance functions 
are provided on the MC 145472. In the automatic maintenance 
mode the U-interface transceiver handles all ANSI specified 
maintenance and channel procedures internally to minimize 
your software development effort. Automatic procedures 
include generating and monitoring the cyclic redundancy 
check, reporting and counting far end block errors (near end 
block errors too), handling the ACT and DEA bits, as well as 
monitoring and appropriately responding to embedded opera- 
tions channel messages. 

The optional manual maintenance mode lets youchoose an 
inexpensive microcontroller, such as a member of Motorola’s 
MC68HC05 family, to control and augment the standard 
maintenance channel functions. This flexible feature also 
allows for easy implementation of proprietary maintenance 
functions. 


S/T-Interface Transceivers 


MC145474 Case 736A 
MC145475 Case 710, 751F 

The MC145474/75 S/T-Interface Transceivers provide a 
CCITT 1.430 compatible interface for use in line card, network 
termination, and ISDN terminal equipment applications. Man- 
ufactured with Motorola’s advanced 1.5 micron CMOS mixed 
analog and digital process technology, the MC145474/75 is a 
physical layer device capable of operating in point-to-point or 
point-to-multipoint passive bus arrangements. In addition, the 
MC145475 can implement the optional NT1 Star topology. 

This device features outstanding transmission perform- 
ance. It reliably transmits over 2.5 kilometers in a point-to-point 
application with specifications of 1 kilometer. Comparable 
performance is achieved in all other topologies as well. Other 
features include pin selectable terminal or network operating 
modes, industry standard microprocessor serial control port, 
full support of the multiframing S and Q channels, a full range 
of loopbacks, and low power CMOS operation. 


MOTOROLA MASTER SELECTION GUIDE REV 4 


4-56 


MC145494EVK 
NT1 NETWORK TERMINATION 





R-INTERFACE 





Dual Data Link Controller 


MC145488 Case 779 
The MC145488 features two full-duplex serial HDLC 


channels with an on-chip Direct Memory Access (DMA 
controller. The DMA controller minimizes the number of 
microprocessor interrupts from the communications channels, 
freeing the micorprocessor’s resources for other tasks. The 
DMA controller can access up to 64 k bytes of memory, and 
transfers either 8-bit bytes or 16-bit words to or from memory. 
The MC145488 DDLC is compatible with Motorola’s MC68000 
and other micoprocessors. 

In atypical ISDN terminal application, one DDLC communi- 
cations channel supports the D-channel (LAPD) while the 
other supports the B-channel (LAPB). While the DDLC is 





S/T- 


INTERFACE 


MC145490EVK 
SIT-INTERFACE PC TERMINAL ADAPTER 






- 
| 





R-INTERFACE 


ideally suited for ISDN applications, it can support many other 
HDLC protocol applications as well. 

Some of the powerful extras found on the DDLC include 
automatic abort and retransmit of D-channel collisions in 
S/T-interface applications, address recognition, automatic 
recovery mechanisms for faulty frame correction, and several 
system test modes. Address recognition provides a reduction 
in the host micorprocessor load by filtering data frames not 
addressed to the host. The DDLC can compare either SAPI or 
TEI fields of LAPD frames. For LAPD (Q.921) applications, 
both A and B addresses may be checked. 
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Voice/Data Communication 
(Digital Transmission) 


2-Wire Universal 
Digital Loop Transceiver (UDLT) 


MC145422 Master Station Case 708, 736 
MC145426 Slave Station Case 708, 736 


The UDLT family of transceivers allows the use of existing 
twisted-pair telephone lines (between conventional tele- 
phones and a PBX) for the transmission of digital data. With the 
UDLT, every voice-only telephone station ina PBX system can 
be upgraded to a digital telephone station that handles the 
complex voice/data communications with no increase in 
cabling costs. 

In implementing a UDLT-based system the A/D — D/A 
conversion function associated with each telset is relocated 
from the PBX directly to the teleset. The SLIC (or its equivalent 
circuits) is eliminated since its signaling information is 
transmitted digitally between two UDLTs. 

The UDLT master-slave system incorporates the modula- 
tion/demodulation functions that permit data communications 
over a distance up to 2 kilometers. It also provides the 
sequence control that governs the exchange of information 
between master and slave. Specifically, the master resides on 
the PBX line card where it transmits and receives data over the 
wire pair to the telset. The slave is located in the telset and 
interfaces the mono-circuit to the wire pair. Data transfer 
occurs in 10-bit bursts (8 bits of data and 2 signaling bits), with 
the master transmitting first, and the slave responding in a 
synchronized half-duplex transmission format. 

UDLTs utilize a 256 kilobaud modified differential phase 
shift keyed (MDPSkK) burst modulation technique for transmis- 
sion to minimize radio frequency, electro-magnetic, and 
crosstalk interference. Implementation through CMOS tech- 
nology takes advantage of low-power operation, increased 
reliability, and the proven capabilities to perform complex 
telecommunications functions. 


Functional Features 

@ Provides Synchronous Duplex 64 Kilobits/Second Voice/ 
Data Channel and Two 8 Kilobits/Second Signaling Data 
Channels Over One 26 AWG Wire Pair Up to 2 Kilometers 


Compatible with Existing and Evolving Telephone Switch 
Architectures and Call Signaling Schemes 


Automatic Detection Threshold Adjustment for Optimum 
Performance Over Varying Signal Attenuations 


Protocol Independent 
Single 5.0 V to 8.0 V Power Supply 





MC145422 Master UDLT 

@ 2.048 MHz Master Clock 

@ Pin Controlled Power-Down and Loop-Back Features 
Variable Data Clock — 64 kHz to 2.56 MHz 

Pin Controlled Insertion/Extraction of 8 Kilobits/Seconds 
Channel into LSB of 64 Kilobits/Second Channel for Simul- 


taneous Routing of Voice and Data Through PCM Voice 
Path of Telephone Switch 


MC145426 Slave UDLT 

® Compatible with MC145500 Series PCM Mono-Circuits 
Automatic Power-Up/Down Feature 

On-Chip Data Clock Recovery and Generation 


Pin Controlled 500 Hz D3 or CCITT Format PCM Tone Gen- 
erator for Audible Feedback Applications 


2-Wire ISDN Universal 
Digital Loop Transceiver II (UDLT Il) 


MC145421 Master Case 623, 709 
MC145425 Slave Case 623, 709 


Similar to the MC145422/26 UDLT, but provide 160 kbps in 
two 64 kbps and two 16 kbps (2B + 2D) format. 
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Data Set Interface Circuit (DSI) 
MC145428 Ta = —40° to + 85°C, Case 738 


This new CMOS LSI circuit provides asynchronous- 
to-synchronous data conversion. It is particularly well- 
suited for use in conjunction with a UDLT-based 
integrated voice/data system. The MC145428 DSI 
provides EIA-232-to-time slot data conversion that 


permits direct interface between existing data equip- UDLT 
ment and the UDLT without modifications. With this Signaling Input 1 
interactive component, digitized voice information from Signaling Input 2 


the PCM Monocircuit and asynchronous data from | 

t terminal be t itted simulta- ower “< anemit Px | 
computers or terminals can be transmitted simuita Driver Modulator Butter Register Receive Data Input 
neously through a synchronous switching network. a 


DSI circuits are also suited for data multiplexers, Receive Enable 





Valid Data 
concentrators and deconcentrators, data rate changers, eer 
data-only switching, and PBX-based local area net- aaa oats : 
ata Ul0C 
works. eee ‘Convert Clock =A 
Control eae ee . tal 
ignal Insert Enable nly 
Features ee ie de 
@ Up to 128 kbps Asynchronous Data Rate Operation Me 
® Oup to 2.1 Mbps Synchronous Data Rate Operation = an 
n 
@ On-board Bit Rate Clock Generator with Pin Select- sia XTAL Out 





able Bit Rates of 300, 1200, 2400, 4800, 9600, 19200, Transmit Enable 


and 38400 bps or an Externally Supplied 16 Times Bit . : ; 
Rate Clock May Be Used it ee Transmit Data 


@ Accepts Asynchronous Data words of Eight or Nine Signal Output 1 


Bits 
False Start Detection Provided & Signal Output 2 


® Automatic Sync Insertion and Checking 


Data Set Interface Circuit 


TxS 
TxD Hata i Synchronous 
Channel 
OL Stripper FIFO Transmitter nee 












3 
BRi—BR3 Baud DOE 
BC ae Control ne 
aye enerator AA 


RESET 
RxD Data Ry Synchronous 
Channel DCI 
SB EO Receiver 


RxS 
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The Complete Electronic Telephone Circuit | 


MC34010/11A Ta = —20° to +60°C, Case 711, 777 


Ceramic 
Resonator 






Tone 
Ringer 


MPU 
Interface 


(MC34010 
only) 







Speech 
Network 





Electret 
Microphone 


The conventional transformer-driven telephone handset Is 
undergoing major innovations. The bulky transformer is 
disappearing. So are many of its discrete components, 
including the familiar telephone bell. They are being replaced 
with integrated circuits that perform all the major handset 
functions simply, reliably and inexpensively . . . functions such 
as 2-to-4 wire conversion, DTMF dialing, tone ringing, and a 
variety of related activities. 

The culmination of these capabilities is the Electronic 
Telephone Circuit, the MC34010/11A. These ICs place all of 
the above mentioned functions on a single monolithic chip. 

These telephone circuits utilize advanced bipolar linear 
(I@L) technology and provide all the necessary elements of a 
modern tone-dialing telephone. The MC34010 even incorpo- 
rates an MPU interface circuit for the inclusion of automatic 
dialing in the final system. 


MC34010/11A 
















Hook Switch 


Tip 


Provides all basic telephone functions, including DTMF 
dialer, tone ringer, speech network and line voltage 
regulator 

DTMF generator uses low cost ceramic resonator with 
accurate frequency synthesis technique 

Tone ringer drives piezoelectric transducer and satisfies 
EIA-470 requirements 

Speech network provides 2-to-4 wire conversion with 
adjustable sidetone utilizing an electret transmitter 
On-chip regulator insures stable operation over wide range 
of loop lengths 

I2L technology provides low 1.4 V operation and high static 
discharge immunity 

MC34010P provides microprocessor interface port for 
automatic dialing features 


Also Available — a broad line of additional telephone components for customizing systems design. 


Audio Control Circuit 


MC145429 Telset audio interface circuit for MPU- 
controlled independent adjustment of ear 
piece, speaker and ringer volume. 
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Dial Circuits 


MC145412/13/16 Integrated Tone/Pulse 10-number 


Repertory Dialer. 


MC145512/13 Integrated Tone/Pulse 10-number 


Repertory Dialer. 


Tone Ringers 


The MC34012, MC34017, and MC34117 Tone Ringers are 
designed to replace the bulky bell assembly of a telephone, 
while providing the same function and performance under a 
variety of conditions. The operational requirements spelled out 
by the FCC and EIA-470, simply stated, are that a ringer circuit 


MC34012 Ta = —20° to +60°C, Case 626, 751 


Complete Telephone Bell Replacement 

On-Chip Diode Bridge and Transient Protection 
Single-Ended Output to Piezo Transducer 

Input Impedance Signature Meets Bell and EIA Standards 
Rejects Rotary Dial and Hook Switch Transients 
Adjustable Base Frequencies 


Output Frequency to Warble Ratio — MC34012-1:80 
MC34012-2:160 
MC34012-3:40 


MC34017 Ta = —20° to +60°C, Case 626, 751 


Complete Telephone Bell Replacement 

On-Chip Diode Bridge and Transient Protection 
Differential Output to Piezo Transducer for Louder Sound 
Input Impedance Signature Meets Bell and EIA Standards 
Rejects Rotary Dial and Hook Switch Transients 


Output Frequency to Warble Ratio — MC34017-1:80 
MC34017-2:160 
MC34017-3:40 


MC34117 Ta =—20° to +60°C, Case 626, 751 


Complete Telephone Bell Replacement 

External Diode Bridge 

Internal Transient Protection 

Differential Output to Piezo Transducer for Louder Sound 
Input Impedance Signature Meets Bell and EIA Standards 
Rejects Rotary Dial and Hook Switch Transients 


Base Frequency and Warble Frequencies are Indepen- 
dently Adjustable 


MUST function when a ringing signal is provided, and MUST 
NOT ring when other signals (speech, dialing, noise) are onthe 
line. The tone ringers described below were designed to meet 
those requirements with a minimum of external components. 


C3 
R3 C4 
y, 
ee ee Ra pee eet See O-— —— - oe SS 
Ri C1 | Diode Bridge RS Rl RF “| 
Tip >—w 2 





Ring 






SCR ape | 
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TA 
i Threshold . 

Transient Comparator 
| Clamp = bi 
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er je ae Sound 
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Speech Networks 


Telephone Speech Network and Tone Dialer 
MC34013A Ta = —20° to +60° C, Case 710, 776 a 






Hook 
Switch 





Linear/I@L Technology Provides Low 1.4 V Operation in 

Both Speech and Dialing Modes 

@ Speech Network Provides 2—4 Wire Conversion with Ad- 
justable Sidetone Utilizing an Electret Microphone 

@ DTMF Generator Uses Low-Cost Ceramic Resonator with 
Accurate Frequency Synthesis Technique Ring 

@ On-Chip Regulator Insures Stable Operation Over Wide 
Range of Loop Lengths 

@ Dialer Mutes Speech Network with Internal Delay for Click 

Suppression on DTMF Key Release 


Keypad 


Electret 
Microphone 





Receiver 


Speech Network with Dialer Interface 


MC34014 Ta =—20° to +60° C, Case 707, 775 


The MC34014 is a Telephone Speech Network integrated 
circuit which incorporates adjustable transmit, receive, and 
sidetone functions, line interface circuit, dialer interface, and Tip 
a regulated output voltage for a dialer circuit. It includes an 
equalization circuit to compensate for various line lengths 
and the conversion from 2-to-4 wire is accomplished with 
supply voltages as low as 1.5 V. 
e Transmit, Receive, and Sidetone Gains Set By External 
Resistors 
® Loop Length Equalization for Transmit, Receive, and 
Sidetone Functions 


Operates Down to 1.5 V (V +) in Speech Mode 
Provides Regulated Voltage for CMOS Dialer 
Speech Amplifiers Muted During Pulse and Tone Dialing — 







To 
4 Receiver 











To 
4 Dialer 
| Circuit 





Mute Pulse Tone 
Input Select 


DTMF Output Level Adjustable with a Single-Resistor rena 


Input 


Microphone 
Compatible with 2-Terminal Electret Microphones 


Compatible with Receiver Impedances of 150 Q and 
Higher 


Telephone Speech Network with Dialer Interface 


MC34114, MC34214 T, = -—20° to +70° C, Case 707, 751D 


® Operation Down to 1.2 V 


e Adjustable Transmit, Receive, and Sidetone Gains by 
External Resistors 


Differential Microphone Amplifier Input Minimizes RFI 


Transmit, Receive, and Sidetone Equalization on both 
Voice and DTMF Signals 


Regulated 1.7 V Output for Biasing Microphone 
Regulated 3.3 V Output for Powering External Dailer a8) 
Microphone and Receive Amplifiers Muted During Dialing 


Differential Receive Amplifier Output Eliminates Coupling 
Capacitor 


@ Operates with Receiver Impedances of 150 Q and Higher 






Receiver 


DTMF In 
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Speakerphone 


Voice Switched Speakerphone Circu 


MC34018 Ta = —20° to +60°C, Case 710, 776 


The MC34018 Speakerphone integrated circuit incorpo- 
rates the necessary amplifiers, attenuators, and control 
functions to produce a high quality hands-free speakerphone 
system. Included are a microphone amplifier, a power audio 
amplifier for the speaker, transmit and receive attenuators, a 
monitoring system for background sound level, and an 
attenuation control system which responds to the relative 
transmit and receive levels as well as the background level. 
Also included are all necessary regulated voltages for both 
internal and external circuitry, allowing line-powered operation 
(no additional power supplies required). A Chip Select pin 
allows the chip to be powered down when not in use. A volume 
control function may be implemented with an external poten- 
tiometer. MC34018 applications include speakerphones for 
household and business uses, intercom systems, automotive 
telephones, and others. 


ELECTRET 
MIC 


i 
| 
{ 
[ 
; 
. 
[ ‘< 
| 
| 
[ 
| 


SPEAKER balk ae 2 acel : Ney] 


2 MC34018 


it 


RECEIVE VOLUME CONTROL 
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All necessary level detection and attenuation controls for a 
hands-free telephone in a single integrated circuit 


Background noise level monitoring with long time constant 
Wide operating dynamic range through signal compression 
On-chip supply and reference voltage regulation 


Typical 100 mW output power (into 25 ©) with peak limiting 
to minimize distortion 


Chip select pin for active/standby operation 


Linear volume control function 


TRANSMIT 
OUTPUT 


TELEPHONE 
LINE 











Voice Switched Speakerphone Circuit 


MC34118 Ta =-—20° to +60°C, Case 710, 751F 


The MC34118 Voice Switched Speakerphone Circuit 
incorporates the necessary amplifiers, attenuators, level 
detectors, and control algorithm to form the heart of a high 
quality hands-free speakerphone system. Included are a 
microphone amplifier with adjustable gain and MUTE control, 
Transmit and Receive attenuators which operates in a 
complementary manner, level detectors at both input and 
output of both attenuators,and background noise monitors for 
both the transmit and receive channels. A Dial Tone Detector 
prevents the dial tone from being attenuated by the Receive 
background noise monitor circuit. Also included are two line 
driver amplifiers which can be used to form a hybrid network 
in conjunction with an external coupling transformer. A 
high-pass filter can be used to filter out 60 Hz noise in the 
receive channel, or for other filtering functions. A Chip Disable 
pin permits powering down the entire circuit to conserve power 
on long loops where loop current is at a minimum. 

The MC34118 may be operated from a power supply, or it 
can be powered from the telephone line, requiring typically 5.0 
mA. The MC34118 can be interfaced directly to Tip and Ring 
(through a coupling transformer) for stand-alone operation, or 
it can be used in conjunction with a handset speech network 
and/or other features of a featurephone. 






Volume 
Control! 


Power Amp 
(External) 


Improved attenuator gain range: 52 dB between transmit 
and receive 


Low voltage operation for line-powered applications (3.0 to 
6.5 V) 


4-Point signal sensing for improved sensitivity 


Background noise monitors for both transmit and receive 
paths 


Microphone amplifier gain set by external resistors — mute 
function included 


Chip disable for active/standby operation 
On board filter pinned-out for user defined function 


Dial tone detector inhibits receive idle mode during dial tone 
presence 


Compatible with MC34119 speaker amplifier 


Tip 


Ring 


V 
che 
Disable 
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Telephone Accessory Circuits 


C1 


Audio Amplifier 
MC34119 Ta = 0° to +70°C, Case 626, 751 Audios, 


Input 
A low power audio amplifier circuit intended (primarily) for 


telephone applications, such as speakerphones. Provides 

differential soeaker outputs to maximize output swing at low 

supply voltages (2 volt min.). Coupling capacitors to the 

speaker, and snubbers, are not required. Overall gain is 

externally adjustable from 0 to 46 dB. A Chip Disable pin 

permits powering-down to mute the audio signal and reduce 

power consumption. C 
@ Drives a Wide Range of Speaker Loads (16 to 100 Q) 
® Output Power Exceeds 250 mW with 32 Q Speaker 

@ Low Distortion (THD = 0.4% Typical) 
e 


Wide Operating Supply Voltage (2 to 16 V) — Allows 
Telephone Line Powered Applications. 
Low Quiescent Supply Current (2.5 mA Typical) 


Low Power-Down Quiescent Current (60 uA Typical) 






Speaker 


* = Optional 





Differential Gain = 2 x a 
Ri 

Current Mode Switching Regulator 
MC34129 Ta = 0° to +70°C, Case 646, 751A 

High performance current mode switching regulator for (ar SiaRuG 
low-power digital telephones. Unique internal fault timer tare RU FO Gui aut 
provides automatic restart for overload recovery. A start/run 12 Soft-Start : Gngeweleacl ia 
comparator is included to implement bootstrapped operation © Soft-Starto bere neel VCC 
of Vcc. 

elas oe ] 

Although primarily intended for digital telephone systems, Gnd ara I PO Vref 1.25 V 
these devices can be used cost effectively in many other ; 
applications. On-chip functions and features include: Vear 25 Vor Ke : : 

rror ‘ 
@ Current Mode Operation to 300 kHz Amp a: pa 
@ Automatic Feed Forward Compensation : aoe <i 10, Inverting Input 
: t 

@ Latching PWM for Cycle-By-Cycle Current Limiting RT/ICTO anny : . Euninat 
@ Latched-Off or Continuous Retry after Fault Timeout ae S ; ° Drive Out 
© Soft-Start with Maximum Peak Switch Current Clamp a pive ane 
e Internally Trimmed 2% Bandgap Reference Rane 
@ 


Input Undervoltage Lockout 
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Modem/Filter 


While the modulator/demodulator/filter functions required 
for data transmission over telephone lines are built into some 
of the dedicated LSI voice/data transmission circuits, many 
applications require the modem capabilities separately. 
Motorola offers a wide choice of system design alternatives by 
making a variety of such circuits available. 


300 Baud FSK Modems 


MC145442/MC145443 — Case 738, 751D 


This powerful new modem combines a complete FSK 
modulator/demodulator and an accompanying transmit/re- 
ceive filter system on a single silicon chip. Designed for 
bidirectional transmission over the telephone network, the 
modem operates at 300 baud and can be obtained for 
compatibility with CCITT V.21 and Bell 103 specifications. 

The modem contains an on-board carrier-detect circuit that 
allows direct operation on a telephone line (through a simple 
transformer), providing simplex, half-duplex, and full-duplex 
data communications. A built-in power amplifier is capable of 
driving —9 dBm onto a 600-ohm line in the transmit mode. 

CMOS processing keeps power dissipation to a very low 45 
mW, with a power-down dissipation of only 1 mW... froma 
single 5 V power supply. Available in a 20-pin dual-in-line P 
suffix, and a wide body surface mount DW suffix. 


MC145442 Modem, compatible with CCITT V.21 
MC145443 Modem, compatible with Bell 102 


MC145407 sy 
e 


MC145443 as 
e 


Ring 


Carrier Detect 
Adjust 





3.579545 MHz 


Bit Rate Generators 


MC14411 — Case 709, 623 


Internal (crystal controlled) 1.843 MHz oscillator and 
subsequent divider networks provide 16 different output clocks 
rates ranging from 75 Hz to 1.843 MHz for data communica- 
tions equipment such as teleprinters, printers, CRT terminals 
and microprocessor systems. 


ADPCM Transcoder 


MC145532 — Case 620, 751G 


The MC145532 Adaptive Differential Pulse Code Modula- 
tion (ADPCM) Transcoder provides a low-cost, full-duplex, 
single-channel transcoder to (from) a 64 kops PCM channel 
from (to) either a 16 kbps, 24 kbps, 32 kbps, or 64 kbps 
channel. 


® Complies with CCITT Recommendation G.721 (Geneva 
1986) 


® Complies with the American National Standard 
(T1.301-1987) 


Full-Duplex, Single-Channel Operation 
u-Law or A-Law Coding is Pin Selectable 
Synchronous or Asynchronous Operation 


Easily Interfaces with Any Member of Motorola’s PCM 
Codec/Filter Mono-Circuit Family or Other Industry 
Standard Codec 


® Serial PCM and ADPCM Data Transfer Rate from 64 
kbps to 5.12 Mbps 


@ Power Down Capability for Low Cost Consumption 


@ The Reset State, an Option Specified in the Standards, is 
Automatically Initiated When the RESET Pin is Released. 


@ Simple Time Slot Assignment Timing for Transcoder 
Applications 


@ Single 5 V Power Supply 






EDO 
si /O DATA BUS 
DOE EOE 
BK |g 
DDC n EDC 
DDI EDI 
G) = Za 
DE 35 
DIE ” s aK EIE 
=6 
St 
a 
MODE RESET 
APD SPC 
Vsg ———> —~<——— ‘pp 


MC145411 — Case 648 


Similar to the MC 14411, this device utilizes a 1.843 MHz or 
3.6864 MHz crystal frequency input divided to provide nine 
different output clock rates from 150 Hz to 1.843 MHz, or 300 
Hz to 3.6864 MHz, respectively. 
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Continuously Variable Slope Delta (CVSD) Modulator/Demodulator 


MC34115 Ta = 0° to +70°C, Case 648 
MC3417/18 T, = 0° to +70°C, Case 620 
MC3517/18 Ta = —55° to +125°C, Case 620 


Provides the A/D-D/A function of voice communications by @ Encode and decode functions on the same chip with a 
sa eel ceri | | a digital input for selection 
e 35 7/18 series of CVSDs is designed for military © CMOS compatible digital output 
secure communications and commercial telephone applica- ae 
tions. A single IC provides both encoding and decoding ¢ Digital input threshold selectable (V¢c/e reference 
functions in a 16-pin package. provided on chip) 
® MC3417/MC3517/MC34115 have a 3-bit algorithm 
(general communications) 


® MC3418/MC3518 have a 4-bit algorithm (commercial 
telephone) 






Encode o Clock © 
Decode |15 14 
Analog 
Input o 
Analog 
Feedback 1 
Digital © 
Data Input 
Digital 5! 
Threshold 
u O 
Coincidence 
radiata sake 
t 
oon Filter 
O) 
Vcc/2 1 
Reference “ Gain Control 
<—_ 


IGc 





i 
1 
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Phase-Locked Loop Components 


Motorola offers a choice of phase-locked loop components power consumption and bipolar for high speed operation. 
ranging from complete functional frequency synthesizers for Typical applications include TV, CATV, radio, scanners, 
dedicated applications to a wide selection of general purpose cordless telephones plus home and personal computers. 


PLL circuit elements. Technologies include CMOS for lowest 


PLL Frequency Synthesizers 









20 


Single Y iY 14* 14 
Y Y 14 14 20 
MV ¢ — 14 7 10 15 
4 - 7 
7 
udk — s 14 7 10 15 
Detector Detector 
hull VV ¢ 11* 
Y y ¢ 


Serial P/707, DW/751D, FN/775 
P/648, DW/751G, FN/775 

P/738, DW/751D 

P/738, DW/751D, FN/775 

P/648, DW/751G, FN/775 


P/738, FN/775 


P/648, DW/751G 
P/648, DW/751G 























1 o P/648, D/751B 
Parallel Single oe 9 P/707, DW/751D, FN/775 
oe 14 os P/710, FN/776 





P/710, FN/776 









None VM, ° 60 P/707, DW/751D 
VA 60 P/648, DW/751G 
ae ¢ 60 P/648, DW/751G 







P/707, DW/751D 
P/738, DW/751D 





a a a 
aa De a 


*Limited number of selectable values. 
«Accommodates two loops per package. 
#180 MHz version available. See data sheet. 





Intended Applications 
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Additional Phase-Locked Loop Functions 






P/648, L/620 
P/646, L/632, F/607 
P/648, L/620 


P/648, L/632, F/607 


| P.626, L/693 


Oscillators 


“| P/646, L/632 | 
P/646, L/632, F/607 


P/646, L/632 


Modulator/Demodulator P/646, L/632 


Control Functions 
Counter-Control Logic MECL /648, L/620 
F/650, L/620 


Prescalers/Counters 
P/648, L/620 


UHF — 2,500 MHz MECL | 
P/626, D/751 




























TTwo-Modulus=8/=9,600MH2SSC~S~S~S~wEL CS 
TTwo-Modulus= 10711, 600MHz———SOSCS~S~S~S ELC 
[Low Power Two-Modulus-+32/ «36, 205WHz——~=~S~*~ELSCC*Y 
[Low Power Two-Modulus “647 65,225MHz——~=S~*~*~*«~rLSC* 
[Cow Power Two-Modulus 20/21, 225MHz ——~SC~*~*~*~rLCSCC*Y 


Low Power Two-Modulus + 64/ + 65, + 128/ + 129 Pos. Edge 1.1 GHz | MECL | 
Low Power Two-Modulus + 64/ + 65, + 128/ + 129 Neg. Edge 1.1 GHz | MECL | 


[Cow Power 64 Prescaler 225NHZ321055Voo ___——=«(MECL 
[Cow Power 64Prescaler 11GHe——SCSCS~L Cd 
[Low Powers 256 Prescalen 17GHz_—SSSSCSCSC*diL 


Programmable + N Decade 
C 


"Tn =—55° to +125° #T , = —30° to +85°C 























P/648, L/620, F/650 


P/648, L/620, F/650 






“Ta = 0° to 70°C ##T a = —40° to +85°C 
Plastic packages available for commercial temperature range only. 
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Communications Circuits Package Overview (continued) 
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In Brief... 


.. . reflecting Motorola’s continuing commitment to semiconductor 
products necessary for consumer system designs. This tabulation is 
arranged to simplify first-order selection of consumer integrated circuit 
devices that satisfy the primary functions for home entertainment 
products, including Television, Hi-Fi Audio and AM/FM Radio. 
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Consumer 
Electronic Circuits 


Entertainment Radio Receiver Circuits 
Video CircuitS .........-....00cc0eee 


Remote Control Circuits ............ 


Package Overview ...........-...-- 
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Consumer Electronic Circuits 


Entertainment Radio Receiver Circuits 


C-QUAM® AM Stereo Decoders ...............- 4-74 
AUGIOAMPINIGTS wacsectteee teas go 8oe oe be eihetond 4-74 
Audio Attenuator .......... 0... cece eee 4-74 
Video Circuits 
MOGUIAIGIS: 3.c:02ecnahicnt doch hd bee twn a eiwea ee 4-75 
DEMOGUIAIONS sé avec 4. S255 ti weer hd eee eke 4-75 
PINGS iace senacd ohcnceus.te detent etme eee ea Eee 4-75 
TUNING SYSIEM 5 .helatee evra eekwiu we Dew tieelcs 4-75 
DSOCHON wcoeci ere nssbs ibe chien oe 4-75 





SOUNG: atievatten haan ngen see eave pee nhns oe 4-75 
WanSiSton-Atlays ic cat de eicee noe e hehe st 4-75 
Television SubsysteMS .......... 0.00 ccc ee eee 4-76 
Video IF Amplifiers ............. 0.000 e eee ene 4-76 
Color Graphics DACs .........0200 ccc cece cena 4-76 
Monitor Systems ......... 0... ccc eee 4-76 
Remote Control Circuits ........... 0.000. 4-78 
CMOS BUNCHONS = sence diet basic ode Ge dada atest 4-78 
Package: OVEIVIEW aacisatiiakned t4088 den ctueneeed 4-79 


Entertainment Radio Receiver Circuits 


C-QUAM® AM Stereo Decoders 








reo AM Detector/In 


Advanced AM Stereo Decoder Medium Voltage 2 to 8 V, Decoder and IF Amp DW/751F 


AM Front End Tuning Stabilizer for MC13022 P/738 
AM Stereo Personal Radio Complete Low Voltage AM Stereo Receiver P/724 


Audio Amplifiers 








Audio Attenuator 







Electronic Attenuator 


MC13024 


= 3.0V 


th 


a 


Low Power Audio Amp 400 mW = fee 8-100 D/751 
P/626 


Stereo/ 
Signal Level 
Lamp 


MC34119 


C-QUAM® Portable Receiver 


When AM stereo broadcasting was sanctioned by the F.C.C. in 
1982, there were five different systems vying for user approval. Since 
then C-QUAM® has become the defacto standard in the U.S.A., with 
over 700 stations “on the air’ as the market and broadcasters 
recognize its performance advantages. It is the legal standard in 
Canada, Australia and Brazil where A.M. is the dominant radio 
medium. C-QUAM is available from nearly 50 automobile radio makers 
and a dozen home receiver builders. 


Based on the field proven C-Quam performance, Motorola has 
developed a low cost, high performance C-Quam AM Stereo Decoder 
chip, with fully compatible, no-compromise mono performance, as the 
basis for both broadcast and receiving equipment. Additional IC 
components from Motorola’s inventory offer a single supply source for 
state-of-the-art radio receiver designs. New products cover virtually 
every type of receiver — home, auto, and personal portable. 
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Video Circuits 


Modulators 






Color TV Video Modulator RF Oscillator and Modulator P/626 
TV Modulator (High Quality) RF Oscillator/Modulator, and FM Sound Oscillator/Modulator P/646 


Video RGB to PAL/NTSC Encoder RGB and Sync Inputs, Composite Video Out — PAL/NTSC P/738 
Switch Selectable ; 


Video Synchronizer Complete Color TV Video Overlay Synchronizer P/711 


Demodulators 
PAL/NTSC Input, RGB Output, also RGB Inputs, Plus Fast P711— | 
Blanking Input. Ideal for Text, Graphics, Overlays FN/777 


Color Processor 
PAL/NTSC Input, RGB Outputs, On-Chip Hue Control P/724 | 


Chroma 4 Multistandard Full PAL/SECAM/NTSC Capability, Dual Composite or S-VHS P/711 
Decoder 


Inputs, RGB Outputs, Digital Control of all On-Chip Functions 
Filters 


Enhanced Comb Filter Fast 8-bit A/D Converter, Two 8-bit D/A Converters, Two Line-Delay 
Memories, Utilizes NTSC Subcarrier Frequency Clock, CMOS 
Technology 


























Tuning System 


Remote Control! Amplifier Infrared Diode Signal Amplifier Shaper P/626 | 
PLL-Tuning Circuit TV Tuning System — Prescaler — M-Bus Control DW/751C | 
Remote Control Receiver Infrared Preamplifier P/626 | I VIC445- 10 


Deflection 
Horizontal Processor Linear Balanced Phase Detector, Oscillator and Predriver, P/626 
Adjustable DC Loop Gain, Adjustable Duty Cycle : 
Sound 
sound IF Detector Interchangeable with ULN2111A P/646 tf 


Sound IF, Low Pass Filter, FM Complete TV Sound System; 100 uV, 3 dB Limiting Sensitivity; P/648C 














Detector, DC Volume Control, 4 Watts Output; Voc = 24 V, Ry = 162 
Preamplifier 


Transistor Arrays 










One Differentially Connected Pair and Three 50 15 20 5.0 P/646 
Isolated Transistors D/751A 
Dual Independent Differential Amplifiers with 50 15 20 5.0 P/646 
Associated Constant Current Transistors 

General Purpose HIV Array O/751A 


*To Be Introduced 





**To Be Determined 
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VIDEO CIRCUITS (continued) 


Television Subsystems 


MONOMAX — 1-Chip Video IF, Detector, AGC, Video Amplifier, Horizontal Processor, 
Black and White TV Vertical Processor, and Sync For 525 Line Systems 


Subsystem Same as Above Except For 625 Line Systems 


Sound IF, Low Pass Filter, Complete TV Sound System; 100 uV, 3 dB Limiting Sensitivity; 
Detector, dc Volume Control, 4 Watts Output; Voc = 24 V, RL = 16 Q 
Preamplifier, Power Amplifier 





Video Amplifiers — 






1st and 2nd Video IF Amplifier IF Gain @ 45 MHz = 50 dB typ, AGC Range = 60 dB min P/626 


3rd IF, Video Detector, Video Low Level Detection, Low Harmonic Generation P/626 

Buffer, and AFC Buffer 

SAW Preamp, IF Amplifier, Complete Video IF or Parallel Sound IF System Complete AFT P/707 

Detector, AGC AFC System with Simple Quadrature Detector 

Advanced Video IF Complete Video/Audio IF System for High Performance DW/751F 
Analog TV Receivers 


Video Switch 5 RGB & Video Inputs and 5 Video Outputs P/724 


Dual Video Amps Gain @ 4.43 MHz = 6 dB + 1 GB, Fixed Gain, Internally P/626 
Compensated, CMOS Technology TBD** 


Gain @ 5 MHz = 10 dB max, 10 MHz = 6 dB max, P/626 
Adjustable Gain, Internally Compensated, CMOS Technology TBD** 





Color Graphics DACs 


+5.0, or+5.0 | 0° to +70°C | 125 MHz Color 
Graphics Triple DAC 


90 MHz Color 





Monitor Systems 


Multisync TTL to Analog Converts TTL Inputs from CGA or EGA to Analog RGB Outputs P/724 
Interface DW/751E 


Multimode Monitor Auto Frequency Tracking, Vertical Output Pulse and 50 MHz Video P/711 
Processor System 

Multimode Monitor Auto Frequency Tracking, Vertical Time Base and 50 MHz Video P/711 
Processor with Vertical Timebase System | 


*To Be Introduced 
**To Be Determined 
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VIDEO CIRCUITS (continued) 





MCM44182* Remote Control 
MC44106* 
MC68HC04R1* 








MLED81 









MRD821 
MC44520* 
RC Receiver 
MC44140* 
Chroma Delay Line From Satellite 














Controller 
MC68HC05 


MC44802/10* 
PLL/Tuning Interface 





HHI 





MC44000* 
Chroma 4: Multi-Standard 
Video/Timebase Processor 





FM Dual 
Demodulator 


Vertical 





> 
RGBFC e roe Horizontal 
R GBFC 


por 


Video/RGB Switch 
MC44602* . 
SMPS Controller 








MC44130* 
Stereoton Decoder 
and Audio Processor 


aT R GB FC 
+12V 
0 0 


Hi-Fi SCART Connector +5V 


“To Be Introduced 














M44000 Family Block Diagram 
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Remote Control Circuits 


MC3373P Amplifier/Detector (Bipolar), Case 626 
MC14497 Transmitter (CMOS), Case 707 


The MC3373 remote control receiver is specifically 
designed for infrared link systems where high sensitivity and 
good noise immunity are critical. The MC3373 incorporates a 
high gain detector diode preamp driving an envelope detector 
and data wave shaper for accurate data recovery. Provision is 
also made to use an external L-C tank circuit at the carrier 
frequency, normally 30 to 60 kHz, for extended range low noise 


systems. Applications include TV remote control, short range 
data links (up to several hundred feet), door openers and 
security systems. The MC14497 is an ideal companion 
transmitter, where a simple D.T.M.F. like key-pad control is 
desired. The Motorola Discrete Opto Division also has several 
high sensitivity detectors and emitters which match up well to 
the MC3373 system. 


Remote Control Application 
40 kHz Carrier 


+ 9.0 Vde 








+ 
1500 uF 





MPS 
5172 


(3) 


“= MLED71 
Infrared 
Emitting 
Diodes 
1N914 
TRANSMITTER 


CMOS Remote Control Functions 








Decoder 


*See MC145027, MC 145028 





Vde Y 


Addressable UART Full Duplex 


19,683 


ae Ee 
52,768 
13 0r17 131,072 


a 
Encoder Depends on Depends on Depends on 
Decoder* Decoder* Decoder* 





0.1 
100 k 
150k 
+ 5.0 Vdc 
C) 
\ 18k 
\ A) O Output 
\ MC3373P MPS 
5172 
1N 
LITRONIX | 0.001 
SFH206 = 
ac 0.47 7p 00 
RECEIVER 














P/711, FN/777 


P/707 
P/648, D/751B 
P/648, D/751G 
DW/751F 











P/738, DW/751D 
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In Brief... 


Motorola Linear has established itself as the leader in custom 
bipolar integrated circuits in the American and European automotive 
markets. These products are key elements in the rapidly growing 
engine control and body electronics portions of modern automobiles. 
Today, based on this new technology, Motorola offers a wide array of 
standard products to serve the broad base of manufacturers who 
support this industry. These products range from rugged high current 
“smart” fuel injector drivers which control and protect the fuel 
management system, through the rigors of the underhood environ- 
ment, to the latest in BIMOS switches. Several devices are targeted to 
support microprocessor housekeeping and data line protection. A wide 
range of packaging is available, from die and SOICs for high density 
layouts, to low thermal resistance multi-pin, single-in-line types for high 
power control ICs. 
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Automotive 
Electronic Circuits 


Voltage Regulators ...............0 eee eee. 


Electronic Ignition 


Special Functions 
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Automotive Electronic Circuits 


Voltage Regulators ........... 0. cee cee eee 4-82 Universal Microprocessor Power Supply ......... 4-83 

Electronic Ignition .......... 0.0... cece eee eee 4-82 Automotive Direction Indicator .................. 4-84 

Special PUNCHONS «ain usw ergo et daet seks fe oee eas 4-82 Peripheral Clamping Array ............0ee eee eee 4-84 
Automotive High-Side Driver Switch ............. 4-83 





Voltage Regulators 






Automotive Voltage Regulator Designed for use with NPN Darlington, Overvoltage Protection; 
“Open Sense” Shut Down; Selectable Temperature Coefficient for 
Use in a Floating Field Alternator Charging System 


Low Dropout Voltage Regulator Positive fixed and adjustable output voltage regulators which 2/29, 
maintain regulation with very low input to output voltage differential. T/221A, 
T/314D 


Low Dropout Dual Regulator Positive low voltage differential regulator which features dual 5 V T/314D 
outputs, with currents in excess of 750 mA and 10 mA standby, and 
a low quiescent current of 3 mA or less. 


Electronic Ignition 
Electronic Ignition Circuit Designed for Use in High Energy Variable Dwell Electronic Ignition P/626, 
Systems with Variable Reluctance Sensors. Dwell and Spark Energy D/751 
are Externally Adjustable 
Flip-Chip Electronic Same as MC3334 — Mirror Image Die for Inverted “Bumped” 
Ignition Circuit Mounting to Substrate 
Special Functions 
Injector Driver Power Driver for Automotive Fuel Injection Systems, $/314D 
Reduced Hold Current MC3484S2-2 — 2 Amps 
MC3484S4-2 — 4 Amps 
High Side Driver Switch Drives loads from positive side of power supply and protects 1T/314D 
against high-voltage transients. 
Automotive Direction Indicator Detects defective lamps and protects against overvoltage and — P/626 
short circuit hazards. 


Peripheral Clamping Array Protects up to six MPU I/O lines against voltage transients. D/751 
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Automotive High-Side Driver Switch 
MC3399T T ) = —40° to +150°C, Case 314D 


The MC3399T is a High-Side Driver Switch that is 
designed to drive loads from the positive side of the 
power supply. The output is controlled by a TTL Transient Mie 
compatible Enable pin. In the ON state, the device Generator fof 4 
exhibits very low saturation voltages for load currents ee een | eee 
in excess of 750 mA. The device also protects the 
load from positive or negative going high voltage 
transients by becoming an open circuit and isolating 
the transient for its duration from the load. 





NOTE: 

“Depending on Load Current and Transient Duration, an Output Capacitor (Co) of 
sufficient value may be used to hold up Output Voltage during the Transient, and. 
absorb Turn-off Delay Voltage Overshoot. 





Universal Microprocessor Power Supply 


TCA5600 Ta = 0° to +125°C, Case 707 
TCF5600 Ta = —40° to +75°C, Case 707 


These devices are versatile power supply control circuits Functions included in these ICs are a temperature 
for microprocessor based systems and mainly intended for compensated voltage reference, on-chip DC/DC converter, 
automotive applications and battery powered instruments. To programmable and remote controlled voltage regulator, fixed 
cover a wide range of applications, they offer high circuit 5.0 V supply voltage regulator with external PNP power device, 
flexibility with a minimum of external components. undervoltage detection circuit, power-on RESET delay and 


watchdog feature for orderly microprocessor operations. 


Converter 
Input 
Converter 
Output 
Current 
Sense | 

V out2 
Programming 
Regulator 
Output V oyt2 
Supply 
Voltage V CC2 
Current 
Sense lout 


Inhibit 2 
(INH2) 


Inhibit 1 


(INH1) PNP 
Base Drive 
Supply 
Voltage Voct Vout Sense 
RESET 





Gnd 


> 

& 
js) 

QO 


Voltage 


Watchdog 
Input (WD)I) 
Reference (Vref) 


Watchdog 
Select (WDS) 
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Automotive Direction Indicator 
UAA1041,D Ta = —40° to +100°C, Case 626, 751 
This device is designed for use in conjunction with a relay C2 


in automotive applications. It is also applicable for other 
warning lamps like “handbrake on” etc. 


® Defective Lamp Detection 
® Overvoltage Protection 
@ Short Circuit Detection and Relay Shutdown to Prevent 





Risk of Fire : 
Reverse Battery Connection Protection R3 >) a a sie 
: : ela 
@ Integrated Suppression Clamp Diode , 
S1 ¢ 
@) Ut L -o!o 
‘TY 
wy, 
OO OO 
L2 
L1: 1.2 W warning light-handbrake ON 
R1=75k 
R2 =3.3k 
R3 = 220 Q 


L2, L3, L4, L5: 21 W, turn signals 
Rg = 30 mQ 
C1 = 5.6 uF 
C2 = 0.047 uF 





Peripheral Clamping Array 
TCF6000D Ta = —40° to +85°C, Case 751 


This device is designed to protect input/output lines of 
microprocessor systems against voltage transients. 


Optimized for HUOS System 





@ Minimal Component Count 

@ Low Board Space Requirement 

@ No. P.C.B. Track Crossovers Required aR ae 

@ Other Applications Include Industrial, Telecommunica- 

tions and Consumer Goods Digital 

Inputs 
Analog 
Inputs 


Rin 





Gnd 
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Other Linear Circuits 





In Brief... Page 
A variety of other analog circuits are provided for special Timing CIPCUIS ©. 6. eee eee eee eee 4-86 

applications with both bipolar and CMOS technologies. These circuits 

range from the industry standard analog timing circuits and multipliers MONIDICIS: sod dcnmns been ne eote kone ee ee 4-86 

to specialized CMOS smoke detectors and encoder/decoder func- 

tions. Other circuits include a transmitter receiver pair and a single chip Remote Control Circuits .............008 eee 4-87 

receiver/transmitter. These products provide key functions in a wide 

range of applications, including data transmission, commercial smoke Smoke Detectors (CMOS) ...............0-. 4-88 

detectors, and various industrial controls. 


Package Overview ..........000 0c eee ees 4-89 
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Other Linear Circuits 


Timing Circuits 


DINGICS (i actuate bot casts tahitian eee aanes 4-86 

DUAL macveu se Sie et beseunes wa caencmonsetuiets 4-86 
Multiplers 

Linear Four-Quadrant .......... 0.0.00 cece eee 4-86 
Remote Control Circuits 

Amplifier/Detector (Bipolar) ..................... 4-87 


Timing Circuits 


These highly stable timers are capable of producing 
accurate time delays or oscillation. In the time delay mode of 
operation, the time is precisely controlled by one external 
resistor and capacitor. For a stable operation as an oscillator, 
the free running frequency and the duty cycle are both 


Singles 


MC1455P1,U Ta = 0° to +70°C, Case 626, 693 
MC1455BP1 T, = —40° to +85°C, Case 626 


Dual 
MC3456L,P Tp = 0° to +70°C, Case 632, 646 


Multipliers 


Linear Four-Quadrant Multipliers 


Multipliers are designed for use where the output voltage is 
a linear product of two input voltages. Typical applications 
include: multiply, divide, square, root-mean-square, phase 
detector, frequency doubler, balanced modulator/demodula- 
tor, electronic gain control. 


Vout , OUTPUT VOLTAGE (V) 





Vy, INPUT VOLTAGE (V) 





Transmitter (CMOS): 22 4.ic4:04dat set coed duaakees 4-87 
CMOS Remote Functions .............-...20-00es 4-87 
Smoke Detectors (CMOS) 

Photoelectric-Type Detectors ................-.. 4-88 

lonization-Type Detectors .............. 00 ee eee 4-88 
Package OvervieW .......... cece cee ete ees 4-89 


accurately controlled with two external resistors and one 
capacitor. The output structure can source or sink up to 200 mA 
or drive TTL circuits. Timing intervals from microseconds 
through hours can be obtained. 











Vec 
8 
Threshold 
Control Discharge 
Voltage 
Output 
Trigger 
MC1594L Ta = —55° to +125°C, Case 620 


MC1494L Tp = 0° to +70°C, Case 620 


The MC1594/MC1494 is a Variable Transconductance 
Multiplier with internal level-shift circuitry and voltage regula- 
tor. Scale factor, input offsets and output offset are completely 
adjustable with the use of four external potentiometers. Two 
complementary regulated voltages are provided to simplify 
offset adjustment and improve power-supply rejection. 


MC1595L Ta = —55° to +125° C, Case 632 
MC1495L Ta = 0° to +70° C, Case 632 


These devices are designed for uses where the output Is a 
linear product of two input voltages. Maximum versatility is 
assured by allowing the user to select the level shift method. 
Typical applications include: multiply, divide*, square root", 
mean square”, phase detector, frequency doubler, balanced 
modulator/demodulator, electronic gain control. 


*When used with an operational amplifier. 
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Remote Control Circuits 


MC3373P Amplifier/Detector (Bipolar), Case 626 
MC14497 Transmitter (CMOS), Case 707 


The MC3373 remote control receiver is specifically systems. Applications include TV remote control, short range 
designed for infrared link systems where high sensitivity and data links (up to several hundred feet), door openers and 
good noise immunity are critical. The MC3373 incorporates a security systems. The MC14497 is an ideal companion 
high gain detector diode preamp driving an envelope detector transmitter, where a simple D.T.M.F. like key-pad control is 
and data wave shaper for accurate data recovery. Provision is desired. The Motorola Discrete Opto Division also has several 
also made to use an external L-C tank circuit at the carrier high sensitivity detectors and emitters which match up well to 
frequency, normally 30 to 60 kHz, for extended range low noise the MC3373 system. 


Remote Control Application 
40 kHz Carrier 


+ 9.0 Vdc 4412 


0.1 











MPS 100 k 
6562 150k 
. = % 45.0 Vde 
‘ . I 
\ \ 18k 
| \ (A) O Output 
\ MPS 
5172 
a4 — 





(3) = 
“=~ MLED71 ne e 
Infrared LITRONIX ri 0.001 


Emitting SFH206 
Diodes bie 
1N914 - 
TRANSMITTER RECEIVER 


CMOS Remote Control Functions 





















P/711, FN/777 
P/707 


P/648, D/751B 
P/648, D/751G 


P/738, DW/751D 


DW/751F 








a NO SN 


Simplex 
Depends on Depends on ae on 
Decoder” Decoder" Decoder 









19,683 
ae Half Duplex 


AE: We ett Sa 


13 or 17 131,072 


*See MC145027, MC145028 
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Smoke Detectors (CMOS) 


These smoke detector ICs require a minimum number of piezoelectric transducer. All devices are designed to comply 
external components. When smoke is sensed, or a low battery with UL specifications. 
voltage is detected, an alarm is sounded via an external 


lonization-Type Battery High Input Impedance zi P11/626 
Smoke Detector FET Comparator 


lonization- Type Battery 

Smoke Detector 

with Interconnect 

Photoelectric- Type Battery Photo Amplifier 


Smoke Detector 
with Interconnect 





*Low-supply detector 
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Surface Mount 
Technology 


In Brief... 


Surface Mount Technology is now being utilized to offer answers Linear and Interface Devices 
to many problems that have been created in the use of Insertion Bipolar alk cise gee tek ea Se eS ae a eye a 
Technology. MOS Digital-Analog ...............000005. 


Limitations have been reached with insertion packages and PC 
board technology. Surface Mount Technology offers the opportunity to 
continue to advance state-of-the-art designs that cannot be accom- 
plished with Insertion Technology. 

Surface Mount packages allow more optimum device performance TAPC'ANG Re!l. «cia enwiotwwad Meee ewe ts 
with the smaller Surface Mount configuration. Internal lead lengths, 
parasitic capacitance and inductance that placed limitations on chip 
performance, has been reduced. 

The lower profile of Surface Mount packages allows more boards 
to be utilized in a given amount of space. They are stacked closer 
together and utilize less total volume than insertion populated PC 
boards. 

Printed circuit costs are lowered with the reduction of the number 
of board layers required. The elimination or reduction of the number of 
plated-through-holes in the board, contribute significantly to lower PC 
board prices. 

Surface Mount assembly does not require the preparation of 
components that are common on insertion technology lines. Surface 
Mount components are set directly to the assembly line, eliminating an 
intermediate step. 

Automatic placement equipmentis available that can place Surface 
Mount components at the rate of a few thousand per hour to hundreds 
of thousands of components per hour. 

Surface Mount Technology is cost effective, allowing the manufac- 
turer the opportunity to produce smaller units and offer increased 
functions with the same size product. 


Package OvervieW ........ 0.0 e eee ees 
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Surface Mount Technology 


Linear and Interface 


Bipolar 

All the major bipolar analog families are now represented EIA-481A is now on line for the industry’s largest array of 
in surface mount packaging. Standard SOIC and PLCC operational amplifiers, regulators, interface, data conversion, 
packages are augmented by SOP-8 and DPAK for Linear consumer, telecom and automotive Linear ICs. 


regulators. In addition, tape and reel shipping to the updated 


Transistor Array 

High-Speed 8-Bit Multiplying D-to-A Converter 
Single BIFET Operational Amplifier 

Dual BIFET Operational Amplifiers 

Single/Dual JFET Operational Amplifier 

Dual BIFET High Power Operational Amplifiers 
Single BIFET Low Power Operational Amplifier 
Dual BIFET Low Power Operational Amplifiers 
Quad BIFET Low Power Operational Amplifiers 
General Purpose Adjustable Operational Amplifier 


High Performance Voltage Comparator 

Quad Low Power Operational Amplifiers 

Quad Single Supply Comparators 

Dual Low Power Operational Amplifiers 
Micropower Voltage Reference Diode 

Micropower Voltage Reference Diode 

Dual Comparators 

General Purpose Adjustable Operational Amplifier 
Precision Operational Amplifier 


High Performance Voltage Comparator 
Positive Adjustable 100 mA Voltage Regulator 
Positive Adjustable 500 mA Voltage Regulator 
Quad Low Power Operational Amplifiers 
Quad Single Supply Comparators 

Quad MC1741 Operational Amplifiers 

Dual Low Power Operational Amplifiers 
Micropower Voltage Reference Diode 
Micropower Voltage Reference Diode 

Dual Comparators 


Dual Audio Amplifiers 

Quad Single Supply Comparators 

Quad Low Power Operational Amplifiers 
Dual Comparators 

Dual Low Power Operational Amplifiers 
Low Dropout Voltage Regulator 
Adjustable Low Dropout Voltage Regulator 
Quad Single Supply Operational Amplifiers 
IF Amplifier 

FM IC with Quadrature Detector 


Color Television RGB to PAL/NTSC Encoder 
Video Overlay Synchronizer 

Multimode Monitor Processor 

Multimode Monitor TTL To Analog Video 
Precision Low Voltage Reference 


“To Be Introduced. 
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SO-14 
SO-16 
SO-8 
SO-8 
SO-8 
SO-8 
SO-8 
SO-8 
SO-14 
SO-8 


SO-8 
SO-14 
SO-14 

SO-8 

SO-8 

SO-8 

SO-8 

SO-8 

SO-8 


SO-8 
SOP-8 
DPAK 
SO-14 
SO-14 
SO-14 
SO-8 
SO-8 © 
SO-8 
SO-8 


SO-8 
SO-14 
SO-14 

SO-8 

SO-8 
SOP-8 
SOP-8 
SO-14 

SO-8 
SO-14 


SO-20L 
PLOC-44 
QFP-44 
SO-24L 
SO-8 








































































Peripheral Driver Array | 
High Voltage Operational Amplifier 
Timing Circuit 

Dual Operational Amplifiers 


Quad EIA-232C Drivers 

Quad EIA-232C Receivers 

Four-Quadrant Multiplier 

Balanced Modulator/Demodulator 
Adjustable Positive Or Negative Voltage Regulator 
General Purpose Operational Amplifier 

Dual MC1741 Operational Amplifiers 
Programmable Operational Amplifier 

Quad EIA-422/23 Drivers 

Quad EIA-422 Receivers 

Quad Bus Transceiver 

FM Transmitter 

Quad Differential-input Operational Amplifier 


Basic Dual Conversion Receiver 

General Purpose Transistor Array 

FSK Receiver 

Low Power Narrowband FM IF Amplifier 

Low Voltage Narrowband FM IF Amplifier 

Dual Conversion Receivers 

Dual Conversion Receivers 

Low Voltage VHF Receiver 

Low Voltage FM Receiver with RSSI, LC Quadrature Detector 
Low Voltage FM Receiver with RSSI, Ceramic Quadrature Detector 
Quad Operational Amplifiers 


Quad Differential-Input Operational Amplifier 
Overvoltage Sensing Circuit 

Quad GPIB Transceivers 

Quad Line Receivers 

Quad Line Receivers 

Dual Timing Circuit 

Dual Low Power Operational Amplifiers 
Quad EIA-422/23 Receivers 

Quad EIA-422 Drivers 

Dual High Frequency Operational Amplifiers 


Quad MC 1741 Operational Amplifiers 

Positive Voltage Regulator, 5 V, 100 mA 

Positive Voltage Regulator, 8 V, 100 mA 

Positive Voltage Regulator, 12 V, 100 mA 

Positive Voltage Regulator, 15 V, 100 mA 

Positive Voltage Regulator, 5 V, 500 mA 

Positive Voltage Regulator, 8 V, 500 mA 

Positive Votlage Regulator, 12 V, 500 mA 

Positive Voltage Regulator, 15 V, 500 mA 

3-Terminal Negative Fixed Voltage Regulator, —5 V, 100 mA 


3- Terminal Negative Fixed Voltage Regulator, —12 V, 100 mA 
3-Terminal Negative Fixed Voltage Regulator, —-15 V, 100 mA 
3- Terminal Negative Fixed Voltage Regulator, —5 V, 500 mA 
3-Terminal Negative Fixed Voltage Regulator, -12 V, 500 mA 
3- Terminal Negative Fixed Voltage Regulator, -15 V, 500 mA 
8-Bit A/D Flash Converter 


(continued) 
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Linear and Interface (continued) 





“To Be Introduced. 











onverter 
Medium Voltage AM Stereo C-QUAM® Decoder 


| AM Front End/Tuning Stabilizer 


Low Voltage C-QUAM® Receiver 


VHF LAN Receiver — FSK 


| 1 Watt Audio Amplifier 


Brushless DC Motor Controller 


| Brushless DC Motor Controller 


Brushless DC Motor Controller 


| Closed Loop Brushless Motor Adaptor (5 V + 5% Supply) 
| Undervoltage Sensing Circuit 


Dual Current Mode PWM Controller 


| Single, High Speed Single Supply Operational Amplifiers 


| Dual, High Speed Single Supply Operational Amplifiers 

| Quad, High Speed Single Supply Operational Amplifiers 

| Dual, Low Noise High Frequency Operational Amplifiers 

| Dual Audio, Low Noise Operational Amplifiers 

| Low Power, Single Supply Operational Amplifier 

| Low Voltage Compander 

| SLIC II 

| Micropower Undervoltage Sensing Circuit (8 V + 5% Supply) 

_ Micropower Undervoltage Sensing Circuit (5 V + 10% Supply) 

| Single, Low Power, Single Supply Operational Amplifier 

| Dual, Low Power, Single Suuply Operational Amplifiers 

- Quad, Low Power, Single Supply Operational Amplifiers 

/ Dual Precision Operational Amplifiers 

| Quad Precision Operational Amplifiers 

| Dual Precision Bipolar Operational Amplifiers 

| Quad Precision Bipolar Operational Amplifiers : 

| Dual Precision Low Input JFET Operational Amplifiers (Trim-in-the-Package) 
Quad Precision JFET Operational Amplifiers (Trim-in-the-Package) 


| Single JFET Input Operational Amplifier 
| Dual JFET Input Operational Amplifiers 
| Electronic Telephone Circuit 

| Telephone Tone Ringer 

| Telephone Tone Ringer 

| Telephone Tone Ringer 

| Speech Network and Tone Dialer 

| Telephone Speech Network with Dialer Interface 
_ Telephone Tone Dialer 

| Telephone Tone Dialer 

- Telephone Tone Dialer 

| Voice Switched Speakerphone Circuit 

| EIA-422/23 Transceivers 


| EIA-422/23 Transceivers 

| Switchmode Pulse Width Modulation Control Circuit 

| Precision DC-to-DC Converter Control Circuit 

| Undervoltage Sensing Circuit (5 V + 5% Supply) 

| Dual Current Mode PWM Controller 

| Single, High Speed, Single Supply Operational Amplifier 

| Dual, High Speed, Single Supply Operational Amplifiers 

| Quad, High Performance, Single Supply Operational Amplifiers 

| High Speed Decompensated (Ayo, = 2) JFET Input Operational Amplifier 
| High Speed JFET Input Operational Amplifier 
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-20 
SO-28L 
SO-16 
SO-24L 


SO-16 
SOP-8 
SO-20L 
SO-24L 
SO-24L 
SO-8 
SO-8 
SO-16L 
SO-8 


SO-8 
SO-14 
SO-8 
SO-8 
SO-14 
SO-14 
SO-20L 
SO-8 
SO-8 
SO-8 
SO-8 
SO-14 
SO-8 
SO-14 


SO-8 
SO-14 
SO-8 
SO-14 


SO-8 
SO-8 
PLCOC-44 
SO-8 
SO-8 
SO-8 
PLOC-28 


PLCOC-20, SO-20L 


SO-8 
SO-8 
SO-8 
SO-28L 
SO-16 


SO-16 
SO-14 
SO-8 
SO-8 
SO-16L 
SO-8 
SO-8 
SO-14 
SO-8 
SO-8 








peed, J T Operationa Amplifier | 
Quad High Speed, JFET Operational Amplifier 
Speech Network II 
Speakerphone II 
Telephone Speaker Amplifier 
Power Supply Controller 
Micropower Undervoltage Sensing Circuit (38 V + 5% Supply) 
Micropower Undervoltage Sensing Circuit (5 V + 10% Supply) 
Single, Low Power, High Speed JFET Operational Amplifier 
Dual, Low Power, High Speed JFET Operational Amplifiers 
Quad, Low Power, High Speed JFET Operational Amplifiers 


High Performance Video IF 

PLL Tuning Circuit w/1.3 GHz Prescaler 

Dual Timing Circuit 

Quad BIFET Low Power Operational Amplifiers 
Single, Low Noise JFET Input Operational Amplifier 
Dual, Low Noise JFET Input Operational Amplifiers 
Single, JFET Input Operational Amplifier 

Dual, JFET Input Operational Amplifiers 


Programmable Precision Reference 

Automotive Direction Indicator 

Off-Line Current Mode PWM Controller 

Current Mode PWM Controller 

Off-Line Current Mode PWM Controller (DC < 50%) 
Current Mode PWM Controller (DC < 50%) 
Off-Line Current Mode PWM Controller 

Current Mode PWM Controller 

Off-Line Current Mode PWM Controller (DC < 50%) 
Current Mode PWM Controller (DC < 50%) 





MOS Digital-Analog 


A/D and D/A Converters 








3-1/2 Digit A/D Converter SO-24L 
11-Channel 8-Bit A/D Converter with Parallel Interface PLCC-28 
6-Channel A/D Converter Subsystem SO-16L 
6-Channel A/D Converter Subsystem SO-16L 
Hex D/A Converter with Serial Interface SO-20L 
Quad D/A Converter with Serial Interface SO-16L 


1-Channel, 8-Bit A/D Converter with Serial Interface PLCC-20 
1-Channel, 8-Bit A/D Converter with Serial Interface PLCC-20 
1-Channel, 8-Bit A/D Converter with Serial Interface PLCC-20 
| 11-Channel, 8-Bit A/D Converter with Serial Interface PLCC-20 


Decoders/Display Drivers 


Multi-Character LED Display/Lamp Driver SO-20L 
Hex-to-7 Segment Latch/Decoder ROM/Driver SO-16L 
7-Segment LED Display Decoder/Driver with Serial Interface SO-20L 


8-Segment Multiplexed LCD Driver (Master) PLCC-28 
4-Segment Multiplexed LCD Driver (Slave) PLCC-28 
3-Segment LCD Driver with Serial Interface PLCC-44 


The digit 1 or 2 after the package designator is not a part of the package definition, but describes electrical capability of the device. 
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MOS Digital-Analog (continued) 
Operational Amplifiers/Comparators 





Quad Programmable Operational Amplifier. 
Quad Programmable Comparator 


Dual Programmable Operational Amplifier and Dual Comparator 
Micro-Power Comparator Plus Voltage Follower 


Phase-Locked Loop Frequency Synthesizers 


PLL Frequency Synthesizer 

4-Bit Data Bus Input PLL Frequency Synthesizer 
4-Bit Data Bus Input PLL Frequency Synthesizer 
Parallel Inout PLL Frequency Synthesizer 
Parallel Input PLL Frequency Synthesizer 


Serial Input PLL Frequency Synthesizer 
Serial Inout PLL Frequency Synthesizer 
Serial Inout PLL Frequency Synthesizer 
Serial Inout PLL Frequency Synthesizer 
Serial Inout PLL Frequency Synthesizer 


Serial Inout PLL Frequency Synthesizer 
Serial Input PLL Frequency Synthesizer 
Serial Inout PLL Frequency Synthesizer 
Serial Inout PLL Frequency Synthesizer with Analog Phase Detector 


Dual PLL for Cordless Telephones 
Dual PLL for Cordless Telephones 
Dual PLL for Cordless Telephones 





PLCC-20 
SO-20L 
SO-20L 

PLCC-28 

PLCC-28 


PLCOC-20 
SO-20L 
PLCOC-20 
SO-20L 
PLCOC-20 


SO-16L 
PLCC-20 

SO-16L 
PLCC-20 


SO-20L 
SO-16L 
SO-16L 





* The digit 1 or 2 after the package designator is not a part of the package definition, but describes electrical capability of the device. 


# Electrical variations may require a numerical suffix after the package suffix. Contact your Motorola representative for details. 


Remote Control Functions 


Addressable Asynchronous Receiver/Transmitter 
PCM Remote Control Transmitter 


Remote Control Encoder 
Remote Control Decoder 
Remote Control Decoder 
Remote Control Encoder/Decoder 





Smoke Detectors 








Low-Cost Smoke Detector 
Interconnectable Smoke Detector 
Photoelectric Smoke Detector with I/O 
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PLCC-44 


SO-16 
SO-16L 
SO-16L 

SO-20 









Telecommunications Devices 


2-of-8 Tone Encoder 

Bit Rate Generator 

Crosspoint Switch with Control Memory (4 x 4 x 1) 
Transcoder HDB31 AMI to NRZ 

Quad Line Driver (Op Amp) 


EIA-232/V.28 CMOS Driver/Receiver 

ElA-232/V.28 CMOS Driver/Receiver, 5 Volts Only 
Pulse/Tone Repertory Dialer (Nine 18-Digit Memory) 
UDLT || Master 

UDLT Il Slave 


DTMF Decoder 

Transcoder B8ZS, B6ZS, HDB3 to NRZ 
300-Baud Bell 103 Single-Chip Modem 
ISDN S/T Transceiver 

Dual Data Link Controller 


PCM Codec/Filter 
PCM Codec/Filter 
PCM Codec/Filter 
PCM Codec/Filter (TP3054 Compatible) 
PCM Codec/Filter (TP3057 Compatible) 


PCM Codec/Filter (TP3064 Compatible) 
PCM Codec/Filter (TP3067 Compatible) 





Real-Time Clock 





Real-Time Clock Plus RAM with Serial Interface SO-16L 


* Introduction of this device in surface mount packages is dependent on market demand. 
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Surface Mount Technology Package Overview 


_ 


. 
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Tape and Reel 


(e) Standard Bipolar Logic, Bipolar Analog 
and MOS Integrated Circuits 
Motorola has now added the convenience of Tape and Reel generation pick-and-place equipment. The packaging fully 
packaging for our growing family of standard Integrated Circuit conforms to the latest EIA-481A specification. The antistatic 
products. Three reel sizes are available, for all but the largest embossed tape provides a secure cavity, sealed with a 
types, to support the requirements of both first and second peel-back cover tape. 


Mechanical Polarization 


SOIC DEVICES PLCC DEVICES 


TYPICAL 





USER DIRECTION OF FEED 
USER DIRECTION OF FEED 


DPAK DEVICES 
TYPICAL 





USER DIRECTION OF FEED 


R2 

R2 

R2 

R2 

R2 

R2 

1 000 R2 
R2 

R2 

es 
me 


2000 RA, RB RE, RM, or RP 
(Ammo Pack) only 


p  500 


Notes: 1. Minimum order quantity is 1 reel. Distributors/OEM customers may break lots or reels at their option, however broken reels may not 
be returned. 
2. Integrated Circuits in TO-226AA packages are available in Styles A, B and E only, with optional “Ammo Pack” (Suffix RM or RP). 
For ordering information please contact your local Motorola Semiconductor Sales Office. 
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In Brief... 


With the advent of integrated circuits, many leading semiconductor 
manufacturers have de-emphasized or eliminated discrete compo- 
nents from their product portfolio. Not so Motorola. 

Here, continuing major investments in research and development 
for discrete product categories underscore a commitment to remain 
the world leader in both scope and breadth of these product lines. 

But things are changing significantly and the changes are not limited 
simply to the expansion of product lines through enhancement of spec- 
ification limits. 

The power transistor category which had been dominated by bipolar 
technology is now getting major competition from expanding MOS 
products. Already the voltage and current range of bipolar power is 
challenged by Motorola TMOS products. With the design advantages 
attributed to MOS characteristics in numerous applications, an impor- 
tant new design alternative has become available. 

Size reduction continues to be an important factor in system design 
— a consideration that has propelled surface-mount packaging into the 
limelight of semiconductor device change. And new ideas, such as 
combining mounting hardware with semiconductor packaging (as in 
Motorola Fiber Optics components) are beginning to emerge. 

But more important is the changing nature of the entire concept of 
discrete componentry. With integrated circuit technology heading to- 
ward ever larger and more complex chips, discrete product designers 
are rapidly filling the gap for small-scale integration — but in categories 
that add new design freedoms. One such category is SMARTDIS- 
CRETE products which offer devices with on-chip protective circuitry. 
Another is in RF technology where discrete product engineers are gen- 
erating hybrid modules for CATV and general amplifier applications. 

Thus, the field of “discrete products” is changing, both in definition 
and in perspective, toward a “multi-function” capability, and Motorola 
will continue to be the one-stop shopping center for all your combined 
IC/discrete semiconductor requirements. 
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Discrete Products 


Page 
Power Transistor Products ............... 5-3 
Thyristors & Triggers ...............005. 5-41 
PROCUMGVS + aa a-e som 8:3 actoidns tetra, deen oe ee 5-67 


Transient Voltage Suppressors/Zener 
Regulator and Reference Diodes 


RF Products 


Small Signal Devices 





Optoelectronic Devices 


Sensors 
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In Brief... 


Motorola’s power transistor products include not only the wide range 
of specifications associated with bipolar and field-effect (TMOS) tran- 
sistors’ which are the two primary discrete transistor categories, but 
enhance these capabilities with multiple-device structures to meet 
even greater gain, voltage, current and power requirements. In addi- 


tion, the emerging field of SMARTDISCRETE™ products offer the 
advantages of a power MOS device with on-chip protective circuitry. 
The Motorola power products line offers the following choices and 
options: 


Discrete Power Transistors 

® Bipolar and TMOS 

e Metal and Plastic Packaging 

@ Unpackaged “Chips” for Hybrid Assemblies 
e@ Virtually Unlimited Choice of Specifications 
Power Modules 


@ Single and Multiple Darlington and Tri-Stage Structures, with 
rating to 300 A and 1200 V. 


SMARTDISCRETE™ Products 


e Automotive, Industrial, and other general purpose applications 
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Power Transistor Products 


TMOS Power MOSFET Numbering 


SVSICM) 22-4 6.028 sepodeaac 
TMOS Power MOSFETs .... 
Plastic Packages ........ 


Metal Packages......... 


Logic-Level MOSFETs 


SENSEFETS:. £2-c0-364u0e32 
Surface Mount.......... 
Multiple Chip Products ... 


SMARTDISCRETE ...... 


Bipolar Power Transistors 


Plastic Packages ........ 


Surface Mount.......... 


Power (EMS) Modules 
(Energy Management Series) 
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TMOS Power MOSFET Numbering System 


Wherever possible, Motorola has tried to use the following numbering systems for TMOS power MOSFET products. 




















tmos | Selection by Package 


The product listed in Tables 1 through 22 have been com- area or by contacting a Motorola Literature Distribution Center 
piled on an IBM and Macintosh or compatible personal com- listed on the back cover. Order the disk by requesting 
puter disk for quick selection of product. This versatile disk DK101/D for IBM disk and DK201/D for Macintosh disk. 


may be obtained by contacting a Motorola sale office in your 


Tables 1 through 21 are shown by package type. Within the tables the devices are arranged by breakdown voltage and on- 
resistance as the primary selection criteria. 


TMOS Power MOSFETs 

Plastic Packages — TO-220AB G YG” om: 
D CASE 221A-06 
S 


Table 2 — N-Channel 











Table 1 — P-Channel 





*To = 25°C 
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Plastic Packages — TO-220AB (continued) 


30 


o1 
N 
OT 


to) 
o>) 
a 
NO 


_—s 
o | 2 


ah, 
ND 
oO 


Oal1olo a} rp] & nh 
~i b 
oO Oran 





Table 3 — N- and P-Channel — Isolated TO-220 


© 






CASE 221D-02 
ISOLATED TO-220 
(MTA PREFIX) 





*To = 25°C 
** Indicates P-Channel 
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TMOS 


TMOS Power MOSFETs 


Plastic Packages — TO-247 





TO-247 CASE 340B-03 
— TO-218AC CASE 340F-02 ISOLATED TO-218 
(MTW PREFIX) (MTG PREFIX) 
Table 4 — TO-247 Table 5 — N- and P-Channel Isolated TO-218 





** Indicates P-Channel 





*To = 25°C 
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TMOS 


TMOS Power MOSFETs 
Metal Packages — TO-204AA/AE 





TO-204AA TO-204AE 
CASE 1-07 CASE 197A-02 
Table 6 — P-Channel Table 7 — N-Channel 
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G 
D 


a 
TMoS DZ 7 


CASE 221D-02 TO-220AB TO-251*** TO-252 
TMOS Power MOSFETs ISOLATED TO-220 CASE 221A-06 CASE 369-05 CASE 369A-07 
, (MTA PREFIX) (MTP PREFIX) (MTD PREFIX) (MTD PREFIX) 
Logic Level Power MOSFETs 


Logic level MOSFETs are fully enhanced with 5 volts applied to the gate. 





Table 8 — N-Channel Logic Level Power MOSFETs (TO-204AA and TO-220AB) 





"To = 25°C 
** Power rating when mounted on a board with the minimum pad size recommended. 
*** Add -1 Suffix to part number to order insertion mountable package. 
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TMOS @. 
CASE 314B-02 DRAIN 5 
i aa CASE 418B-01 
D2PAK 
TMOS SENSEFETs 
SENSEFETs are conventional power Table 11 — Case 418B-01 


MOSFETs with an option provided to — gare 
sense the drain current by measuring a MIRROR | 


small proportion of the total drain cur- 
rent. These devices are ideal for current — KELVIN 

mode switching regulators and motor 

controls. SOURCE 


Table 9 — Case 314B-02 





*To = 25°C *To = 25°C 
** Power rating when mounted on a board with the minimum pad size 
recommended. 
*** Indicates P-Channel 





DPAK 








LL-’S" ~~ CBSE 369-05**** 
Table 10 — Case 369A-07 Surface Mount a TO-251 


Case 369-05 Insertion Mountable 


3 
1.75*" 
2 


CASE 369A-07***** 
TO-252 





*To = 25°C 
** Power rating when mounted on a board with the minimum pad size 
recommended. 
*** Indicates P-Channel 
**** Add -1 Suffix to part number to order insertion mountable package. 
***** Available in tape and reel — add 74 Suffix to part number. 
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TMOS Power MOSFETs 


BB th sh Multiple Chip Products 





Wy, CASE 806-04 


The ICePAK leadframe versatility can be used to construct many different custom or semi-custom circuits — 2 pad (H-bridge), 
3 pad (3-phase or tri-die), and 4 pad (quad die). Contact your local Motorola sales office for your copy of the |CePak Design 
Guide. 


Table 12 — Multiple Chip Products in the Isolated ICePAK 





2 12 
o MPM3002 © A MPM3003 Ww 








5 Gt —O 10 








H-Bridge with Current Sensing Three-Phase Bridge with Complementary Outputs H-Bridge 

100 Volts and 8 Amperes 60 Volts and 10 Amperes 60 Volts and 10 Amperes 

P-Channel MOSFETs — Rps/on) = 0.4 Ohms Max P-Channel — Rog(on) = 9.28 Ohms Max P-Channel MOSFETs — Rpsgn) = 9.28 Ohms Max 
N-Channel SENSEFETS — Rpgign) = 0.15 Ohms Max N-Channel — Rps(on) = 9.15 Ohms Max N-Channel MOSFETs — Rpg(gn) = 0.15 Ohms Max 








Table 13 — TMOS Power MOSFET Modules 


LS 
UL 


AW 


RECOGNIZED 


CASE 816-02 CASE 809-02 
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Uf CASE 806* 
Multiple Chip Products (continued) 

This advanced high voltage Insulate Gate Bipolar Transistor (IGBT) Half Bridge with Free Wheeling Diodes in the ICePAK™ 
is designed for high voltage, high speed switching applications in bridge configurations such as servo drives, PWM motor 
controls and other application where a robust device with low on losses, fast switching times and ease of drive are important 
considerations. 


Table 15 — Multiple Chip Products in the Isolated ICePAK 
Insulated Gate Bipolar Power Transistor Half-Bridge with Free Wheeling Diodes 


MPM6002 





Features: 


@ Free Wheeling Diodes Included within Package 

High Input Impedance Similar to a MOSFET 

Low Saturation Voltage — 3.5 V Maximum at 7.5 A 
Fast Switching Times — fall time of 200 nsec Typ. 

User Friendly Isolated ICePAK™ Package for Ease of 
Mounting 

Low Stored Charge for Efficient Switching 

Excellent Short Circuit Capability, 10 wsec minimum 
Gate-Emitter Protected with Back-to-Back Zener Diodes 
Kelvin Contacts to Simplify Gate Driving 





“For Case 806 Pins 3 and 8 are removed. See schematic for details. 








Twos | SMARTDISCRETE 


Table 16 — Case 221D-02 
Case 221A-06 


© 





voltage 
clamped 
CASE 221D-02 TO-220AB 
ISOLATED TO-220 CASE 221A-06 
*To = 25°C (MLA PREFIX) (MLP PREFIX) 
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Bipolar Power Transistors 


Selection By Package 











































a D 
TO-204AA 
(TO-3) 2.5-30 40-1500 | 36-250 
Case 1-07 
TO-204AE 
Case 197A-03 40-60 60-500 | 250-300 
TO-205AD 
(TO-39) 0.5-5.0 | 40-400 | 5.0-10 
Case 79-04 
TO-213AA 
(TO-66) 1.0-10 40-325 20-90 
Case 80-02 
DPAK 
Case 369-05 0.5—10 40-400 | 12.5-20 
DPAK 
Case 369A-07 0.5-10 40-400 | 12.5-20 5-24 





TO-218AC 


Case 340-02 5.0—25 40-1500 


80-150 5-19, 21 





ISOLATED 
TO-218 TYPE 
Case 340B-03 


400-700 5-15 






























TO-218 TYPE 
Case 340D-01 6.0-—25 60-850 100-150 | 5-19, 20 
TO-220AB 
Case 221A-06 0.5-15 30-1800 15-125 5-15 
ISOLATED 
TO-220 TYPE 5-12 80-550 40—45 5-14 
Case 221D-02 
TO-225AA 
(TO-126 TYPE) 0.3-5.0 25-400 12.5—40 5-22 
Case 77-07 


_ 
ie 
NO 
ol 


Case 152-02 0.5-2.0 30-300 


10-15 100-1500 


15-25 60-1000 


Case 340F-02 100-200 5-21 





TO-3PBL 


Case 340G-01 150-200 5-21 


? 1 
i 3 
© © 
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Bipolar Power Transistors 


TABLE 1 — PLASTIC (Isolated TO-220 Type) 


gl STYLE 1: 
PIN 1 





STYLE 2: 
PIN 1. BASE . BASE 
2. COLLECTOR 2. COLLECTOR 
3. EMITTER 3. EMITTER 
CASE 221D-02 | CASE 221H-01 (for 25C3298B & 25A1306B only) 





we 
a Fae 

14/36 0.2 Or 12 typ 
Pima oa 


3 ee Dig Peta 
| Si Ee ee 












rs) 
Oo 
oS 
on 
YO w 
* 
° 
oo 
* 
* 
a © 
ro 
tom od 
2 
GS 


5 
3 


ew | 
2 [awe [oes [ 2 [ee | s 
Ts | fete | 0 


5/30 
14/36 
14/36 


20/100 
40/100 


# INtel @ 1 MHz 
## Darlington 
* V(BR)CEV 
** Switching tests performed w/special application simulator circuit. See data sheet for details. 
+ + Supplied in Case 221H-01 
%& New Product 
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TABLE 2 — PLASTIC (Isolated TO-218 Type) 


STYLE 1: 
PIN 1. BASE 
2. COLLECTOR 
3. EMITTER 
CASE 340B-03 


5 min 


3 min 
3 min 


100/12 


4/10 
4 min 
5/13 


5 min 
5/13 


K 





ie a 
icy eae 


15 3 
15 0. ne 8.5 


2.5 typ 





| 7sorek | 10 | 10 | 20 | 10 | 4 | 50 | 


** Switching tests performed w/special application simulator circuit. See data sheet for details. 
%& New Product 


+ “D” designator indicates internal Collector-emitter diode 
# INtel @ 1 MHz, ## Darlington 
“VCES = 1200 volts 


TABLE 3-— PLASTIC TO-220 


STYLE 1: 

PIN 1. BASE 
. COLLECTOR 
. EMITTER 
COLLECTOR 





CASE 221A-06 (TO-220AB) 













com for] | | fiw | ss 
40 min 10 typ 

Tiers [fame [eae [Ls 
s0/150__| 03 
ie 2S Eee ese 2s 


| 30/150 | 2 | typ | 0.18 /0.18typ | 0.3 | 


15 min 

500 min 1.7 typ | 1.3 typ 

15 min 
500 min : 1.7typ | 1.3 typ 2 i 4 
25 min 1 3 30 
500 min 2 1.7typ | 1.3 typ 2 O5# 50 


(continued) 




















# Ihfel @ 1 MHz, ## Darlington 


Available as preferred chip 
*“VCEO = 375 V 


Device Numbers in Bold type are preferred. 
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TABLE 3 — PLASTIC TO-220 (continued) 

























0.1 3.5 1.4 
a x 2 eee iv 12 onan 


| 3min | min 4 | 4typ 0.8 0.8 typ 


700 momo ae tO 
750 Pie Te [Ts Tae | 
800 


25 min 1 

25 min 1 0.6typ | O.3typ 

25 min 

25 min 0.6 typ | 0.3 typ 

25 min 

25 min .6typ | 0.3 typ 

25 min é 5 Typ | 0.05 Typ 

750 min 1# 


0. ees ree es a 
po7 | 3 | 4 | wo | 
See ee ae 
15typ | 15ip | 3 | 4# | 65 | 
1.5 typ eae 

2 
2 
3 


OW @® &W 


TEE 
CG Ww 


— 
© 
et) 


on} o 


ree [es fs | «= 
pos fess | 





Se) 
—= | — 
co | © 


5 min 3 0.3 3 80 
7 min 2.7 0.35 3 80 
10 min 0.5 2.5 12 100 


15 min 
15/75 
15 min 
15/75 
15 min 
15/75 


NO 
on 


res [if 


65 
0.4typ | 0.15 typ 


e[ 3 oe [es a 


=: Te foe [1 fo 


# ae @ 1 MHz, ## Darlington (continued) 
* V(BR)CEV 
** Switching tests performed w/special application simulator circuit. See eae sheet for details. 
* New Product 
[C] Available as preferred chip 
Device Numbers in Bold type are preferred 


—, 
OO} oo Ww 


ie) 


OO 


QO Ww 
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TABLE 3 — PLASTIC TO-220 (continued) 

























30 


Cosme fot | 
Tismm fo] | 
Ps | 
Pon [sp 
somin [os [pom | 
sp 
sp 
sp 


an 

1.5 typ 1.5 typ 3 15 
60 
70 
70 
1.5 typ 1.5 typ 3 AH 80 

3 

3 


oO 
oO 


N 
i=) 


375 


1k/10k 
750 min 
750 min 
750 min 
1k/20k 


1k/10k 
750 min 
750 min 
750 min 
1k/20k 


1k/10k 
750 min 
750 min 





1# 70 





1.5 typ 1.5 typ 
1.5 typ 1.5 typ 


4 
3 
3 
4 
3 
4 1.5 typ 1.5 typ 
3 
3 
4. 
3 1.5 typ 1.5 typ 
3 
3 
3 
3 
3 
4 
4 
5 


1k/20k 4# 80 
120 750 min | 60 
20 min 30 50 
150 20 min 30 50 
100 min 0.55 typ | 0.2 typ 60 
| 200 | 0.55 typ | 0.2 typ P| 


# Ihfgl @ 1 MHz, ## Darlington (continued) 
[C] Available as preferred chip 


Device Numbers in Bold type are preferred 
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TABLE 3 — PLASTIC TO-220 (continued) 


5/30 
200 min 
15 min 


14/36 
200 min 
5/30 
15 min 
6/22 











750 min 4 
15 min 4 
40 min 4 
20/70 4 
1k/20k 5 
750 min 3 
15 min 4 
1000 min 5 
1k/20k 5 65 
20 min 4 5 50 
40 min 4 5 50 
100 U2 A a a 
| 450 | 16/36 3 typ" ro 125 
| 400 6/30 PsP | 100 
15 20/150 0.6 typ 0.3 typ 5 75 
1k min 1 typ 1.5 typ 5 85 
20/150 5 0.6 typ 5 75 
1k min 5 1 i 5 85 
20 min 4 8 83 


** Switching tests performed w/special application simulator circuit. See data sheet for details. 
# INtgl @ 1 MHz, ## Darlington 
% New Product 
(1) Self protected Darlington 
Available as preferred chip 


Device Numbers in Bold type are preferred 
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TABLE 4 — PLASTIC TO-218 (During the second half of 1991, devices listed below will change from Case 340-02 to 
Case 340D-01) 

































STYLE 1: 
PIN 1. BASE 
2. COLLECTOR 
3. EMITTER 
4. COLLECTOR 


S EYEE ts 
PIN 1. BASE 
2. COLLECTOR 
3. EMITTER 
4. COLLECTOR 


CASE 340D-01 (TO-218 Type) 











0.3 
0.35 


S min s 
| 7 min 5 
| 6/22 
| 5min 
|  7min 


8 
8 


2 typ 0.1 typ 


0.25 
0.25 


0.25 
0.4 ty 


20 min 3 
500 min 10 2.5 typ 
wor Te 


400/15k 


re 
Taso [10 [| 
rsonee [vo | 


ors [an [oa 


¥ New Product 
* V(BR)CEX Or V(BR)CES Device Numbers in Bold type are preferred 
** Tested in Applications simulator: see Data Sheet 


on 


onok — aN 
ee 
— 
©O 
se 


SS 
Nh 
o1 


2.5 ty 


xo) 


2.5 typ 


2.5 typ 


A) 

ol 
—_ 
—_h 
©O 


150 


125 


125 


QO] : 
E 


>) 
a 
xe) 
OT 
aN 
+ W 
ok, 
jee) 
NO 
o © 


xe) 


s)8/-|~ 
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TABLE 5 — PLASTIC TO-218 TYPE 





STYLE 1: 
PIN 1. BASE 
2. COLLECTOR 
3. EMITTER 
4. COLLECTOR 


CASE 340D-01 (TO-218 Type, SOT-93) 





750/18k 





# Ihte! @ 1 MHz, ## Darlington 
Device Numbers in Bold type are preferred 
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TABLE 6 — PLASTIC TO-218/TO-247 (During the second half of 1991, devices listed below will change from Case 
340-02 to Case 340F-02 and the part number prefix will become MJW ) 








4 
1 
l, 2 
3° STYLE 1: 3° STYLE 2: 
PIN 1. BASE PIN 1. BASE 
2. COLLECTOR 2. COLLECTOR 
3. EMITTER 3. EMITTER 
4. COLLECTOR 
CASE 340-02 (TO-218AC) CASE 340F- 02 










6/20 10%) 0.8typ | 0.1 typ 
5 min 15 1.2 0.2 
7 min 15 0.9 0.15 
5 min 

5/13 15 


# Ihtel @ 1 MHz %& New Product 
"V(BR)CEX °F V(BR)CES Device Numbers in Bold type are preferred 
** Tested in Applications simulator: see Data Sheet 







TABLE 7 — PLASTIC TO-3PBL 


), 


STYLE 2: 
PIN 1. BASE 
2. COLLECTOR 
3. EMITTER 






CASE 340G-01 (TO-3PBL) 


55/160 





% New Product 
Device Numbers in Bold type are preferred 
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TABLE 8 — PLASTIC TO-225 Type (Formerly TO-126 Type) 


STYLE 1: STYLE 3: 
PIN 1. EMITTER PIN 1. BASE 
2. COLLECTOR 2. COLLECTOR 
3. BASE 3. EMITTER 





CASE 77-07 (TO-225AA) 





30/250 3.5 typ | 0.24 typ 
30/240 
20 
20 
20.8 
3.5 typ | 0.24 typ 20 
. ball 
















30/250 


30/250 
30/240 


20/100 
20/100 
20/100 


15 min 
40/250 












30/240 
typ | 0.24 typ 
0.05 


20 min 

30/240 
0.6 typ | 0.3 typ 
0.6typ | 0.3 typ 









15 min 
40/250 





15 min 
40/250 
63/160 






pet tp 
| 50/250 ce 0.1 | 0.6 typ | 0.12typ | O01 | 125 | 


2.5 
a coeledalal e 
50/250 0.1 | O.6typ | 0.12 typ 12.5 
| 30min | | 30min | 
®Case 77 (Style 3), # Ihggl @ 1 MHz, ## Darlington | — 





Available as preferred chip 
Device Numbers in Bold type are preferred 
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TABLE 8 — PLASTIC TO-225 Type (continued) 


ie: 


# hte! @ 1 MHz, ## Darlington 




























40 min 
750 min 


15 min 





25 min 
750 min 
750 min 
20 min 
750 min 
25/100 
750 min 


750/18k 


25/100 
15 min 
750 min 
750 min 
10 min 
750 min 
40/200 
40/120 
750 min 
750 min 
750/18k 











0.15 typ | 0.07 typ 
0.15 typ | 0.07 typ 




















1.7 typ 1.2 typ 
750 min 
10 min 


1.5 
2 
40/120 | 0.2 |0.15typ | 0.07 typ 


eo Ra 






Available as preferred chip 


Device Numers in Bold type are preferred 
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TABLE 9 —- DPAK — SURFACE MOUNT POWER PACKAGE 


STYLE 1: 
PIN 1. BASE 
2. COLLECTOR 
3. EMITTER 
4. COLLECTOR 





CASE 369A-07** CASE 369-05* 


[onse_fos [2 fof 
ae [fe 
i 
| 03 
= 
— 


: 
: 
z 
## Darlington 


* Case 369-05 may be ordered by adding -1 suffix to part number. 


** Case 369A-07 may be ordered tape and reeled by adding a “T4” suffix; 2500 units/reel. 
% New Product 


Device Numbers in Bold type are preferred 


ok, 


ee) 





& 


© 





0.15 
Pa 
is 
Ee) A 
De fe 
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TABLE 10 — PLASTIC CASE 152 


STYLE 1: 
PIN 1. EMITTER 
2. BASE 
3. COLLECTOR 


(COLLECTOR CONNECTED TO TAB) 











## Darlington 


TABLE 11 — METAL TO-204 (Formerly TO-3), TO-204AE 


STYLE 1: 
PIN 1. BASE 
2. EMITTER 
CASE 3. COLLECTOR 





CASE 1-07 — 40 mil pins (TO-204AA) 
CASE 197A-03 — 60 mil pins (TO-204AE) (Used for high current types at end of table. See types w/dots.) 


30 min 





Device Numbers in Bold type are preferred 
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TABLE 11 — METAL TO-204, TO-204AE (continued) 




































800 2 


: 
45 | 8typ | 04ty 


700* 


xo) 


750* 


20/100 1 


1k min 





| f= be eshte 
1k min 3 90 
750/18k 4 1.5typ | 1.5 typ 4 At 100 
1k min 3 90 
750/18k 4 1.5typ | 1.5 typ 4 4# 100 
a Pism [2 |e [es [+ |e 
5 min 8 2.5 0.25 5 150 
7 min 8 2.2 0.25 5 150 
z Dene [ef se [fo fs [fm 
a 
30 min 3 0.3 typ | 0.4 typ 5 4 150 
20/100 4 1 0.8 4 4 150 
1k min 5 150 
30 min 3 0.3typ | 0.4 typ 5 4 150 
4 4 
5 


co) 
© 
i 
= 
N 


# hfe! @ MHz, ## Darlington (continued) 
** Inductive Switching 
+ D Suffix on this device signifies internal C-E Diode 


%& New Product 
[C] Available as preferred chip 


*VCEs = 1500 V 
Device Numbers in Bold type are preferred 
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TABLE 11 — METAL TO-204, TO-204AE (continued) 






1 








30/90 
20/100 
: 


20/80 
30/90 
8/20 
30/300 


150 min 
30/300 
100/2k 

8/20 


10/250 


NO 


© 


7.5typ | 5.2 typ 
1.5 0.5 
15 15 
2 0.5 


10# 150 
175 
150 


175 












ee 


a 
7.5 min 1.5 175 
5 4.5typ | 0.2 typ - 150 
750/18k 1.5 typ 150 
750/18k 1.5 typ 150 





20/70 
20/70 
2k/20k 
20/100 


20/70 


8 min 
100 min 














0.7 typ | 0.3 typ 4 20 115 
0.8 115 

10- rial 120 

160 


0.7 - 0.3 ji 


180 
1 10-200# 


io) 


— 


3H# 

8 120 

3H 175 
6 to 24 


—_, 


o_o, —h 


_s 





eh, Ss —_h, —_ 


— 
te) 
oO 
a} 
=. 
=) 
Cc 
oO 
Q. 

~~ 


# Ihfal @ MHz, ## Darlington 
[C] Available as preferred chip. 


Device Numbers in Bold type are preferred 
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8 min 10 
6/30 10 
6/20 15 0.8 typ 





0.1 typ 


10 
10 


200 


250 





# Ihtel @ MHz, ## Darlington 
[C] Available as preferred chip 


Device Numbers in Bold type are preferred 





8 min 10 175 
5 min 15 | 1.2 typ 10 175 

min 15 | 0.9 typ 10 175 
10/30 10 10 175 


Tenn [ef fee fol 
Tao [2 [ave [ae fe [ef ao 
tee |e [ase ees ft | 
15/60 1.2typ | 1.2 typ 200 
A 


wo fet {|_| [*|=_ 
cs ce 


15/60 10 150 
50/18k | 10 | 25typ | 25typ | 10 160 





15/60 10 10 200 
[este asm | |e | ie 
Paro fe [ae [os [ef @ | 
aera [0 [aave [ame [oe [| | 
cs 
se 
Ton [we [ 2 [es [e[e | 
Tom [ef [oe [ele | 
} 40/400 10 1.8 10 10# 175 


continued) 





TABLE 11 — METAL TO-204, TO-—204AE (continued) 












40/400 10 3 1.8 10 
40/400 10 1.5 0.5 10 
10/60 5 
30/300 10 
5 min 20 
7 min 20 
10/30 15 | | 
30/300 10 10 
10/60 5 
20/100 10 10 
30/120 10 10 
oa 
<a ae ete ref 
15/60 15 2 
15/60 15 10 2 
15/60 15 10 7 200 
1k min 20 200 
8 min 120 
1k min 200 
6/30 200 
25/100 : : 200 
-w= fat ss 
Le . 
| 8 min 20 id : 0. is a 250 
| 0.8 250 
| 8 min 16 | 23 0.4 250 
i: 250 
20 250 
20 250 
# Ihfel @ MHz, ## Darlington (continued) 


e Case 197A-03 (TO-204AE) 
[C] Available as preferred chip 


Device Nmbers in Bold type are preferred 
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TABLE 11 — METAL TO-204, TO-204AE (continued) 
















15 min 
: 


50/600 


15/60 25 0.5 typ 
400 min 

15/60 25 0.5 typ 
30/120 20 0.8 


30/120 


30/120 
10 min 


_s 


0 


“i 


00 


1 


NO 
NO 
fh 


o1 
) 


_ | 


0.3 typ 25 2 300 
0.25 20 30 250 


an 


0.25 20 30 250 

300 
0.25 50 250 
0.25 80 250 


1.5 32 250 
20 250 





NO 

o1 
Tala 
E 

co) 


7 


“Nl 
oO 


# Ihtel @ MHz, ## Darlington 
® Case 197A-03 (TO-204AE) 


Available as preferred chip 


Device Numbers in Bold type are preferred 
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TABLE 12 — METAL TO-213 (Formerly TO-66) 


STYLE 1: 
02 PIN 1. BASE 
O O 2. EMITTER 
CASE 3. COLLECTOR 





CASE 80-02 (TO-213AA) 





225 


7 : 






10/100 
25/100 
30/150 







30/100 
25/100 
40/160 
750/18k 









30/100 
40/160 
750/18k 


foe fest 













anh 

ses] 
=] 
o © 


# Ihfel @ MHz, ## Darlington 


[C] Available as preferred chip 
Device Numbers in Bold type are preferred 
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TABLE 13 — METAL TO-205 (Formerly TO-39) 


STYLE 1: 
PIN 1. EMITTER 
| 1 3 2. BASE 
3. COLLECTOR a3 


(Pin 3 connected to case) 


CASE 79-04 (TO-205AD) | 


25/180 

40/200 

25/180 

30/150 

30/150 

30/120 

60/240 

: 30/120 

| , __|2N6193 60/240 
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Audio 


GENERAL DESIGN CURVES FOR POWER AUDIO OUTPUT STAGES 





V(BR)CEO Required on Output and Driver Transistors Output Transistor Peak Collector Current 
versus versus 
Output Power for 4, 8 and 18 Ohm Load Output Power for 4, 8 and 16 Ohm Loads 
ay ao Oe ee i 
cs a 30 ae 
‘| ake 
: HIE of 
S LY e 10 ioe aad 
att me — eR BAe BRE et OH OR 
oO mS O ft ptt 
Lu aa = aaa BOR 
rs mn > 5Q a 
oa le aa aed aoa 
= ee S 3.0 i Pe 
rE S aT Fee 
lo E 
1.0 
10 30 100 300 500 1000 





OUTPUT POWER (WATTS) OUTPUT POWER (WATTS) 


Another important parameter that must be considered before selecting the output transistors is the safe-operating area these 
devices must withstand. For a complete discussion on these see Application Notes AN484A and AN485. 


TABLE 14 - RECOMMENDED POWER TRANSISTORS FOR AUDIO/SERVO LOADS 


To 25W TO-220 20 min 


25 to 50W TO-204 20/70 
TO-204 25/150 


50 to 100W TO-204 20/70 
TO-204 25/150 


TO-204 30 min 


Over 100W TO-204 15/60 


221H-01 70/240 
340G-01 35 min 





The Power Transistors shown are provided for reference only and show device capability. The final choice of the Power Transis- 
tors used is left to the circuit designer and depends upon the particular safe-operating area required and the mounting and heat 
sinking configuration used. 
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CRT Deflection 


A new family of SCANSWITCH bipolar power transistors, 
containing state-of-the-art application specific die, and a 
series of damper diodes have been designed for high and very 
high resolution horizontal deflection circuits. The horizontal 
output transistors minimize fall time, storage time and dynamic 
desaturation; turn-off energy is specified for optimum design 
considerations. The power rectifiers, designed for use as 
damper diodes in horizontal deflection circuits, are enhanced 
for turn-on overshoot voltage and forward recovery time. 
Overall circuit performance is optimized when these damper 
diodes are paired with their specific horizontal output 
transistors. 


DYNAMIC DESATURATION 


A large amount of power dissipation in horizontal deflection 
output circuitry occurs during the transistor’s turn-off. Most of 
this dissipation happens as the collector-emitter voltage rises 
during storage time. Since there is a tendency for the voltage 
waveform to be soft and rounded as opposed to abrupt and 
square. The parameter used to describe this behavior is 
dynamic desaturation and is shown in Figure A as the area 
below the dashed line. The SCANSWITCH series of transis- 
tors has been designed to minimize dynamic desaturation and 
simultaneously avoid collector current tailing. 


VCE 


/\. 1 


Figure A. Dynamic Desaturation 


OPTIMIZED BASE DRIVE 


The base drive can be optimized to take full advantage of the 
advanced device design of the SCANSWITCH series of 
transistors. The five conditions necessary for optimization are: 


1) Provide adequate drive just prior to turn-off to minimize 
dynamic desaturation. 


2) Avoid overdrive during any portion of the turn-on time to 
avoid collector current tailing. 


3) Provide reverse base current that is independent of forward 
base current so full transistor performance can be realized. 


4) Provide for a controlled rate of transition from forward to 
reverse drive to avoid tailing. 


5) Avalanche the base-emitter junction during fall time. 


Typical techniques for driving horizontal outputs use a base 
drive waveform which results in overdrive at turn-on and 
underdrive just prior to turn-off. An optimized base drive is one 
with the same forced gain throughout the turn-on period. A 
comparison of the two drives is shown in Figure B. 


TYPICAL 
OPTIMIZED —— ee ee 





a 


Figure B. Base Drive Comparison 
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Low Resolution 
to 
Mid Resolution 


High Resolution 


Ultra-High 
Resolution 


Low Resolution 


Mid Resolution 


High Resolution 


Ultra-High 
Resolution 


15-50 kHz 
50-100 kHz 
>100 kHz 


15-22 kHz 


22—50 kHz 
50-90 kHz 
>90 kHz 


12-15 in. 


>1024 x 768 
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MJE/MJF 16204 
*MJE/MJF 16205 
MJ12004 


MJF/MJH16206 
MJF/MJH16210 
MJF/MJH16212 


*“MJF16214 
*MJF16216 
*MJF 16218 


BU1508AF 
*BU1508ADF 


BU1508AF 
*BU1508ADF 


MJF/MJH16206 
MJF/MJH16210 
MJF/MJH16212 


MJF/MJH16210(2) 
*MJF/MJW16218 


* Introduction Pending 


TABLE 15 —- HORIZONTAL CRT DEFLECTION TRANSISTOR SELECTOR GUIDE 


MUR860E 
MUR880E 


MR/MUR10100E 
MR/MUR10120E 
MR/MUR10150E 


MR/MUR10100E 
MR/MUR10120E 
MR/MUR10150E 


MURO5150E 


MURO0O5150E 


MR/MUR10100E 
MR/MUR10120E 
MR/MUR10150E 


MUR8100E(2) 
MR/MUR10150E 





EMS. MODULES 


Energy Management Series. 


SINGLE 


25 to 50 AMPS 100 to 200 AMPS °~ 


~ 30 to 100 AMPS _ 15 to 50 AMPS 


50 to 150 AMPS 


Energy Management Series 


Motorola has taken the familiar Darlington (high voltage) 
and Tri-Stage (still higher voltage) transistor structures and 
encased them in modules with a variety of conveniently 
accessible terminal arrangements to provide power switching 
capabilities ranging as high as 300 amps, 1200 volts and 
1600 watts. What’s more, the available selection includes 
singles, duals and “six-pack” structures, with 4-pack config- 
urations available on special order. 

The modules provide functional selectivity for line-operated 
PWM, six-step motor control systems and other industrial 
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~~ 160 to 300 AMPS 


15 AMPS 





applications requiring high power switching capabilities. They 
incorporate electrical isolation between the terminals and the 
heat-sink mounting surface, and are capable of meeting U.L., 
CSA, and VDE requirements in most applications. Most 
devices are U.L. recognized. 

Transistor structures include bipolar devices for highest 
power, Isolated Gate Bipolar Transistors (IGBT’s) devices 
for increased switching speed, and Power MOSFET tran- 
sistors for highest speed with more limited voltage/current 
capabilities. 





E.M.S. Modules — continued 
BIPOLAR DARLINGTON TRANSISTOR 


MJ50AC1 00 
MJ100AA45 
MJ2G0AAS5 
MJ200AF55 
MJ200AV100 
MJ200AV120 
MJ300A2F55 
MJ300AV100 
MJ300AV120 
MJ400A2F55 


| Md25BX100A,— | 
MJ40BX140 
MJ50B2D45 
| MJSOBX100 
~ | MJ50BX100A 
0 = | MJ50BX120 
| MJ75BD45. 
MJ75B2D50 
MJ75BX100 
MJ75BX120 
0. | MJ80BX140 
‘MJ100BD45 — 
MJ100B3D45 
MJ100BE55 
MJ100BX100 
MJ100BX120 
MJ150BE55 
MJ150B3D55 
MJ150BK100 
MJ150BX100 
MJ150BX120A 


SGA ee 


SELLSEES 28 





NMVAHBP HN HANALWONNWNHNYNNNYNNBWNYNYNNYNNANMNIAANNNYNNN AD =, 
TONNMNVANAN(ATMAAMTATANNAUNTHANATUANWEA/AUNATADAANUOD 


DARNAr-Ar-a|xxxASmxxmSoxxxNdoxxx xx 


eeeeees 88 8282 888 2 28 


POWER MOSFET 





J Introduction Pending Ad :UL Recognized 


(1) Note: The MT90B3Y20A is available from Motorola Automotive and Industrial Electronics Group, 4000 Commercial Avenue, Northbrook, IL 60062, 
Phone (708) 480-8111. 
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E.M.S. Modules — continued 
ISOLATED GATE BIPOLAR TRANSISTORS (IGBT) 


MG25BZ50 
MG25BZ100 
MG50BZ50 


{MG50B2100 





4 Introduction Pending TAX -UL Recognized 


E.M.S. Circuits 
Bipolar Transistors 
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E.M.S. Modules — continued 


E.M.S. Circuits — continued 
Bipolar Transistors — continued 











IGBTs 
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In Brief... 


Motorola’s broad line of Thyristors include. .. . 


e A full line of TRIACs and SCRs covering a forward current range 
from 0.5 to 55 amperes and blocking voltages from 15 to 800 volts. 


@ Two basic package categories — plastic for lowest cost — including 
fully insulated plastic Case 221C-02 (TO-220 Isolated); metal for 
hermetically-sealed requirements in high-reliability projects. 


e Anextensive line of trigger devices that includes PUTs, SBS — even 
optically-coupled TRIAC drivers from Motorola’s optoelectronic 
product line. 

Then there are the special applications devices — for Ignition 
circuits, Crowbar applications; even isolated packaged devices for 
appliances and surface mount packages for surface mounting in 
space-saving requirements. 

Finally, there is the continued Motorola investment in 
discrete-product R & D, producing new capabilities such as transient 
SIDACs for use in circuits sensitive to high voltage transients. 
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Thyristors and Triggers 


Page 

Isolated TRIAC Mold Type ................ 5-42 

BOARS tad dn Gia ea eee a eee ae 5-42 

General Purpose ...............000008- 5-42 
TRIACS oc aeit aint idecieeamsomawsen eee 
General Purpose ...............00000e- 


Optically Isolated Driver/Triac 


Combinations ............-.....00005- 

WWHIQGElS iin n on siae ut sees e kann esate Seeds 
SI DACs ots eee e Sateen es 5-65 
PUT-Programmable Unijunctions ......... 5-65 
SBS-Silicon Bidirectional Switch .......... 5-65 
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SCRs Thyristors — SCR’s 


Silicon Metal/Plastic Packages 
Controlled 0.5 to 55 Amperes RMS 
Rectifiers 25-1000 Volts 


| (+) On-State (RMS) Current 








REVERSE | 
BLOCKING 
REGION 


VG) V (+) 
FORWARD FORWARD 
BREAKOVER 
REVERSE BLOCKING POINT 
AVALANCHE REGION !(-) REGION 


Sensitive Gate 


MCR103 
2N5061 MCR22-2 


BRX45/BRY55-609* | 


MCR100-3 
2N5062 MCR22-3 
BRX46/BRY55-100* 


MCR102 
2N5060 
BRX44/BRY55-30* Lt 
MCR100-4 
ATTENTION: 2N5064 
PACKAGE INNOVATION BRX47/BRY55-200" 





MCR100-6 MCR22-6 
solated TRIAC 7 inal 
Mold Type Cem 
MCR100-8 MCR22-8 
a) ee 





CASE 383-01 


Features a TO-3 isolated mounting with a high isolation 
voltage of 2.5 kVrms min. This package also offers quick 
disconnect lead attachments, is plastic encapsulated to 
provide economical cost and is UL recognized. See pages 
2-22 and 2-23 for the MAC625 and MAC635 series. 





(1) Exponential decay 2 us wide at 5 time constants, f = 12 Hz. 
* European Part Numbers. Package is Case 29 with Leadform 18. Case style is 3. 
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SCR’s (continued) 


On-State (RMS) Current 











Sensitive Gate 


2N1595 MCR106-2 
2N6237 
2N1596 MCR106-3 C106A MCR703A1 
2N6238 
2N1597 MCR1906-4 MCR106-4 C106B MCR704A1 
2N6239 
2N1599 MCR1906-6 MCR106-6 C106D MCR706A1 
2N6240 
MCR1906-8 MCR106-8 C106M MCR708A1 
2N6241 
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On-State (RMS) Current 


Surface Mount Sensitive Gate Isolated 


oo moreie-tore | wcRet8-10 o120N 



















(1) For tape and reel, add suffix “RL.” 
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SCR’s (continued) 






On-State (RMS) Current 


CO 
j 
A 
G 







10 AMPS 12 AMPS 




















MCR72-2 





MoR72-8 MORS10-8 sooo | | 
MCR72-10 MCR310-10 S2800N as 2N6399 







—40 to —40 to 
+100 +125 


—40 to 
+110 


Peak capacitor discharge current for ty, = 1 ms. ty is defined as five time constants of an exponentially decaying current pulse (crowbar applications). 
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160 


MCR6200B $6210B 


On-State (RMS) Current 









MCR6200A S6210A 


MCR3918-2A 
MCR3918-3A 
MCR3918-4A 








MCR6200D $6210D 
MCR6200M S6210M 


MCR6200/S6210/S6220/2N .... 
200/200/200/240 


MCR3918-6A 


MCR3918-8A 


MCR3918-10A 















MCR6200/S6210/S6220/2N .... 
15/15/15/40 


MCR6200/S6210/S6220/2N .... 
2/2/2/1.5 or 1.6 
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SCR’s (continued) 


On-State (RMS) Current 












Isolated 


ee oe 
oe 
am [| ee [ee 
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On-State (RMS) Current 
















MCR231F MCR230F3 MCR231F3 | ai 

| MCR230B3 MCR231B3 
MCR230D3 MCR231D3 MCR3935-6A 

a ee 


MCR3935-4A 








MCR3835/MCR3935/2N .... 
1.5/1.5/1.6 





MOTOROLA MASTER SELECTION GUIDE REV 4 
5-48 


SCR’s (continued) 


On-State (RMS) Current 























Isolated 


oe 
es 








—40 to 
+125 


(1) Peak capacitor discharge current for ty, = 1 ms. ty, is defined as five time constants of an exponentially decaying current pulse (crowbar applications). 
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On-State (RMS) Current 









se 
Te [ems [vem [ef 
Trem | me [meme [mee 
es 





(1) Peak capacitor discharge current for ty, = 1 ms. ty, is defined as five time constants of an exponentially decaying current pulse (crowbar applications). 
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TRIACs 
Metal/Plastic Packages 


0.6 to 40 Amperes 
25 to 800 Volts 


On-State (RMS) Current 









G 







MT2 







Sensitive Gate 


MAC97-4 MAC97A4 LMAC94A2 LMAC94B2 T2322B 
MAC97-6 MAC97A6 LMAC94A3 LMAC94B3 T2322D 
MAC97-8 MAC97A8 LMAC94A4 LMAC94B4 T2322M 


10 


10 
10 
10 






2 

2 

2 

2.5 
—40 to 
+110 





NOTE: Industry Standards, with a variety of Custom Specifications and Leadforms available. 
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On-State (RMS) Current 









2.5 AMPS 





Sensitive Gate 


es 
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TRIACs (continued) 







On-State (RMS) Current 


8 AMPS 


Isolated 


T2801B T2500BFP SC141B SC143B MAG218-4 
MAC218A4 
T2801D T2500DFP SC141D SC143D MAC218-6 
MAC218A6 
: T2801M T2500MFP SC141M SC143M MAC218-8 
MAC218A8 
T2500NFP SC141N MAC218-10 
MAC218A10 










* Applied to A-versicn only. 
Non A-version is unspecified. 
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On-State (RMS) Current 


8 AMPS 














High Noise Immunity 


Isolated 


MAC218-4FP MAC219-4 2N6342 T2800B T2802B 
MAC218A4FP 2N6346 
MAC218-6FP MAC219-6 2N6343 T2800D T2802D 
MAC218A6FP 2N6347 
MAC218-8FP MAC219-8 2N6344 T2800M T2802M 
MAC218A8FP 2N6348 
MAC218-10FP MAC219-10 2N6345 
MAC218A10FP 2N6349 









50 
50 
50 
75* 

2 

2 

2 
2.5* 


—40 to 
+125 


* Applied to A-version only. 
Non A-version is unspecified. 
# Denotes 2N6346-49 Series only. 
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TRIACs (continued) 


: On-State (RMS) Current 


8 AMPS 






















G 
Isolated 


Sensitive Gate 
















tyle 





MAC228-4 MACG229-4 MAC228-4FP MAC229-4FP MAC210-4 
MAC228A4 MAC229A4 MAC228A4FP MAC229A4FP MAC210A4 
MAC228-6 MAC229-6 MAC228-6FP MAC229-6FP MAC210-6 
MAC228A6 MAC229A6 MAC228A6FP MAC229A6FP MAC210A6 
MAC228-8 MAC229-8 MAC228-8FP MAC229-8FP MAC210-8 
MAC228A8 MAC228A8 MAC228A8FP MAC2298FP MAC210A8 
MAC229-10FP MAC210-10 
MAC229A10FP MAC210A10 





* Applied to A-version only. 
Non A-version is unspecified. 
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On-State (RMS) Current 


10 AMPS 






Isolated Isolated 


SC146B MAC210-4FP MAC5569 MAC245B MAC4121B 
MAC210A4FP 

SC146D — MAC210-6FP MAC5570 MAC245D MAC4121D 
MAC210A6FP 

SC146M MAC210-8FP MAC4111M MAC245M MAC4121M 
MAC210A8FP 

SC146N MAC210-10FP MAC245N MAC4121N 
MAC210A10FP 














—40 to 
+125 






* Applied to A-version only. 
Non A-version is unspecified. 
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TRIACs (continued) 


) On-State (RMS) Current 


















G 
Sensitive Gate Isolated 


TO 0-220/ = 

MAC310-4 MAC212-4FP MAC212-4 AC213-4 SC149B 
MAC310A4 MAC212A4FP MAC212A4 
MAC310-6 MAC212-6FP MAC212-6 MAC213-6 SC149D 
MAC310A6 MAC212A6FP MAC212A6 | 
MAC310-8 MAC212-8FP MAC212-8 MAC213-8 SC149M 
MAC318A8 MAC212A8FP MAC212A8 

MAC310-10 MAC212-10FP MAC212-10 MAC213-10 

MAC310A10 MAC212A10FP MAC212A10 


* Applied to A-version only. 
Non A-version is unspecified. 
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On-State (RMS) Current 








een | awe | oem | | 
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TRIACs (continued) 


High Noise Immunity Isolated UL Listed (1) 


MAC4120B MAC15-4 MAC16-4 MAC15-4FP MAC320-4FP 
MAC15A4 MAC15A4FP MAC320A4FP 
MAC4120D MAC15-6 MAC16-6 MAC15-6FP MAC320-6FP 
MAC15A6 MAC15A6FP MAC320A6FP 


MAC4120M MAC15-8 MAC16-8 MAC15-8FP MAC320-8FP 
MAC15A8 MAC15A8FP MAC320A8FP 
MAC4120N MAC15-10 MAC16-10 MAC15-10FP MAC320-10FP 
MAC15A10 MAC15A10FP MAC320A10FP 


(1) UL #E69369 
* Applied to A-version only. 
Non A-version is unspecified. 
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On-State (RMS) Current 


High Noise Immunity isolated 


MAC320-4 MAC321-4 SC260B SC260B3 MAC261B 
MAC320A4 
MAC320-6 MAC321-6 SC260D SC260D3 MAC261D 
MAC320A6 
MAC320-8 MAC321-8 SC260M SC260M3 MAC261M 
MAC320A8 
MAC320-10 MAC321-10 
MAC320A10 














—40 to 
+125 +115 


* Applied to A-version only. 
Non A-version is unspecified. 
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TRIACs (continued) 





On-State (RMS) Current 












25 AMPS 







2N6160 T6411B 
MAC223-6 


MAC625-6 2N6161 T6411D 
MAC223A6 
MAC223-8 MAC625-8 2N6162 T6411M 
MAC223A8FP MAC223A8 
MAC223-10FP MAC223-10 T6411N 
MAC223A10FP MAC223A10 | 



















(1) UL #E69369 
* Applied to A-version only. 
Non A-version is unspecified. 
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On-State (RMS) Current 


40 AMPS 


Isolated Isolated UL Listed (1) 


we [| cm | 





















—40 to 
+100 +100 +125 +125 


(1) UL #E69369 
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TRIACs (continued) 


On-State (RMS) Current 





MAC6400B 2N5444 T6420B MAC224-4 
MAC224A4 
MAC6400D 2N5445 T6420D MAC224-6 
MAC224A6 
MAC6400M 2N5446 T6420M MAC224-8 
MAC224A8 
MAC6400N T6420N MAC224-10 
MAC224A10 





Non A-version is unspecified. 


MOTOROLA MASTER SELECTION GUIDE REV 4 
5-63 








TRIACS 
Optically Isolated 


Triac Driver/Triac Combinations 


This series of Triac Drivers consists of infrared LEDs as low as 3 volts, 10 mA. Associated voltage-compatible triacs 
optically coupled to photodetectors with Triac output. 7500 V provide matched pairs for a variety of voltage/current 
isolation between input and output allows safe, economical requirements. 


triggering of higher power triacs from logic sources with output 


os / f 





MT2 MT1 
CASE 77-07 MT2 G CASE 221A-04 CASE 311-02 
TO-126 TO-220 CASE 263-04 (ISOLATED) 
Triac Drivers — all in Case 730A Triacs 


MOC3009 
3010 
3011 


MAC3010-4 MAC3020-4 
-8 -8 
-15 -15 | 
-25 -25 
-40 -40 
-40! 


MAC3030-4 | MAC3040-4 | MAC3060-4 
-8 -8 -8 
-15 -15 -15 
-25 -25 -25 
-40 -40 
-401 -40\ 





*Underwriters’ Laboratories Recognition, File No. E54915. 
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Thyristor Triggers 


SIDACs Programmable Unijunction 
(4) Transistors — PUT 


ITM | High voltage trigger devices 
IS similar in operation to a Triac. 
(BO) Upon reaching the breakover Vp 
V(+) voltage in either direction, the 


VpRM_ Y(BO) 
I (-) 


PEAK POINT Similar to UJTs, except that 
ly, Ip and intrinsic standoff 
: voltage are programmable 
device switches to a low-vol- VAK VALLEY POINT (adjustable) by means of exter- 
tage on-state. nal voltage divider. This stabi- 
lizes circuit performance for 









IGAO 7 Ip ly IF variations in device parame- 

(0,0) lA ters. General operating fre- 
quency range is from 0.01 Hz to 10 KHz, making them suitable 
for long-duration timer circuits. 


Case 267-03/1 


Plastic TO-92 (Case 29-04/16) 
Case 59-04/1 ‘ 





Silicon Bidirectional Switch 
(SBS) 


i) This versatile trigger device 

Vs exhibits highly symmetrical bi- 

ly | directional switching charac- 

V (-) __ |S teristics which can be modified 
So *’ by means of a gate lead. Re- 
Vs IH quires a gate trigger current of 


only 250 wAdc for triggering. 








6 10 500 
7.5 9 120 
7.5 9 250 
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Rectifiers 


In Brief... 


Page 
Continuing investment in research and development for discrete Application Specific Rectifiers.............. 5-68 
products has led to a rectifier manufacturing facility that matches the 
precision and versatility of the most advanced integrated circuits. As Schottky (High Speed, Low Voltage) ........ 5-69 
a result, Motorola’s silicon rectifiers span all applications categories 
with quality levels capable of passing the most stringent environmental 
tests — including those for automotive under-hood applications. Ultrafast Recovery .......-..- +. ee eee 0-74 


Product Highlights: Fast AECOVEN esac tered ousek a wees 


e Application specific rectifiers; SCANSWITCH devices for high res- 
olution monitors, MEGAHERTZ series rectifiers for high frequency General Purpose 
switching power supplies and automotive transient suppressors. 


e Schottky rectifiers for low voltage (15 to 200 volts), high current (to 
600 amps) requirements in switching power supplies. 

e Fast and Ultrafast rectifiers with reverse recovery times as low as 
25 ns to complement the Schottky offering for higher voltage re- 
quirements in high frequency applications. 





e A full line of low-cost, general purpose rectifiers with forward cur- 
rents from 1 to 50 amps and breakdown voltages from 50 to 1000 
volts. 


e A wide variety of package options to match virtually any potential 
requirement. 
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Application Specific Rectifiers 


The focus for Rectifier Products continues to be on Schottky continuing to strive for broad market acceptance. 
and Ultrafast technologies, with process and packaging im- MEGAHERTZ Series — This group of Schottky and Ultra- 
provements to achieve greater efficiency in high frequency fast rectifiers are designed to provide improved efficiency in 
switching power supplies, high current mainframe supplies, very high frequency switching power supplies with low VF 
and high resolution monitors. Our new product thrust is in- (0.41 volts), high voltage (to 200 volts) Schottkys and faster UI- 
tended to be more “application specific” than in the past, while trafast (try = 28 nsec.). 
MEGAHERTZ ™ 





“Schottky barrier device. 


SCANSWITCH™ Series — This group of Fast and Ultra- covery time (tf) and high voltage (1200-1500 volts) are prima- 
fast rectifiers are designed for improved performance in very ry considerations. 
high resolution monitors and work stations where forward re- 





*“VREM = Maximum Transient Overshoot Voltage. 


Automotive transient suppressors are designed for protec- system including the “LOAD DUMP” phenomenon that occurs 
tion against over-voltage conditions in the auto electrical when the battery open circuits while the car is running. 





ee 


*Time constant = 10 ms, Duty Cycle < 1%, Tc = 25°C. 
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Schottky Rectifiers 


SWITCHMODE Schottky power rectifiers with the high temperature specifications of 125°C, 150°C, 175°C. Devices 


speed and low forward voltage drop characteristic of with higher Ty ratings can have significantly lower leakage 
Schottky’s metal/silicon junctions are produced with rugged- currents, but higher forward-voltage specifications. These 
ness and temperature performance comparable to silicon- parameter tradeoffs should be considered when selecting 
junction rectifiers. Ideal for use in low voltage, high frequency devices for applications that can be satisfied by more than one 
power supplies and as very fast clamping diodes, these de- device type number. 

vices feature switching times les than 10 ns, and are offered All devices are connected cathode to case or cathode to 
in current ranges from 1 to 600 amperes, and reverse voltages heatsink, where applicable. Reverse polarity may be available 
to 200 volts. on some devices upon special request. Contact your Motorola 

In some current ranges, devices are available with junction representative for more information. 




















59-04 267-03 369A-05 60-01 369A-05 
Plastic Plastic DPAK Metal DPAK 


1N5817. | MBRS120T3 | 1N5820 MBR320 | MBRS320T3 | MBRD320 1N5823 BRD620CT 
4N5818 | MBRS130T3 | 1N5821 MBR330 | MBRS330T3 | MBRD330 1N5824 | MBRD630CT 
4N5819 | MBRS140T3 | 1N5822 mBR340_ | MBRS340T3 | MBRD340 1N5825 | MBRD640CT 
MBR190._ | MBRS190T3 ee MBR390 Le 








* Values are for 40 voit units, lower voltage parts exhibit lower Ve. 
** Io is total device output current. 
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SCHOTTKY RECTIFIERS (continued) 


There are many other standard features in Motorola Schott- 2. MOLYBDENUM DISCS on both sides of the die minimize 
ky rectifiers that give added performance and reliability. fatigue from power cycling in all metal products. The plastic 
1. GUARDRINGS are included in all Schottky die for reverse TO-220 devices have a special solder formulation for the same 
voltage stress protection from high rates of dv/dt to virtually purpose. 
eliminate the need for snubber networks. The guardring also 3. QUALITY CONTROL monitors all critical fabrication opera- 
operates like a zener and avalanches when subjected to volt- tions and performs selected stress tests to assure constant 
age transients. processes. 































221B-01 
(TO-220AC) 


221A-06 
(TO-220AB) 


56-03 
(DO-203AA) 


221B-01 
(TO-220AC) 


221A-06 
(TO-220AB) 


56-03 
(DO-203AA) 










ae 
Mees |mowscon | | 
MBR2535CTL 
nn 
wariens [weraecr | 
nt es en 
Teranocr [| 
[—Tweraorocr 
Ferenc | 
an — 
ane nome 
aa ae 










MBR735 MBR1035 | MBR1535CT 





a 
co 

one c= ae 
es 
Frweo%00 [ 
a ee Sa 


MBR2090CT 
MBR20100CT 





* Values are for 40 volt units, lower voltage parts exhibit lower Ve. 


kk 


Io is total device output current. 
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257-01 
(DO-203AB) 


56-03 
(DO-203AA) 







11-03 221A-06 340E-01 340D-01 340F-01 
(TO-204AA) | (TO-220AB) | (TO-218) | (TO-218AC) | (TO-247) 


@ 
Ye 


221D-02 
ISOLATED 
TO-220 












uF 























aa MBR3020CT MBR3520 1N5832 


ie ee ad a ee 
MBRF2535CT | MBR3035CT | MBR2535CT Ce MBR3035PT | MBR3045WT | MBR3535 Ld 
a a ee ee ee 


MBRF2545CT | MBR3S045CT | MBR2545CT | MBR3045 |} MBR3045PT | MBR3045WT MBR3545 
SD41 








** Ic is total device output current. 
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SCHOTTKY RECTIFIERS (continued) 

















257-01 
(DO-203AB) 


257-01 
(DO-203AB) 


340E-01 
(TO-218) 












a a se ee ee 
a a ee 





—— 

ne 

[Fersoase [wanes 
Tiwecor [| —* oso_ 
es ee oe 
ee 


MBR6535 MBR7535 MBR8035 


MBR6545 MBR7545 MBR8045 








* Values are for 40 volt units, lower voltage parts exhibit lower Ve. 
** Io is total device output current. 
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357C-01 
POWER TAP 


MBR20025CTL 


MBR20030CTL 


MBR60030CTL 
a MBR60035CTL 


a 








** Io is total device output current. 
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Ultrafast Recovery Rectifiers 


EXPANDING the SWITCHMODE rectifier family are these from 20 kHz to 250 kHz and beyond. Additional package styles 


ultrafast devices with reverse recovery times of 25 to 100 and operating current levels are planned. 

nanoseconds. They complement the broad Schottky offering All devices are connected cathode to case or cathode to 
for use in the higher voltage outputs and internal circuitry of. heatsink, except where noted. Contact your Motorola repre- 
switching power supplies as operating frequencies increase sentative for more information. 





59-04 369A-05 267-03 369A-05 221A-06 221B-01 
Plastic DPAK Plastic DPAK (TO-220AB) | (TO-220AC) 


MUR105 MURS105T3 | MURS305T3 | MURD305 MUR405 MURD605CT | MUR605CT MUR805 
MUR110 MURS110T3 | MURS310T3 | MURD310 MUR410 MURD610CT | MUR610CT MUR810 
MUR115 MURS115T3 | MURS315T3 | MURD315 MUR415 MURD615CT | MUR615CT MUR815 


MUR120 MURS120T3 | MURS320T3 | MURD320 MUR420 MURD620CT | MUR620CT MUR820 


MUR830 
MUR840 


MUR130 
MUR140 
MUR150 
MUR160 
MUR170E 
MUR180E 
MUR190E 
MUR1100E 


MUR850 
MUR860 


MURS140T3 | MURS340T3 
MURS150T3 | MURS350T3 
MURS160T3 | MURS360T3 





MUR480E MUR880E 
MUR490E MUR890E 
MUR4100E MUR8100E 





** Io Is total device output current. 
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221B-01 221A-06 56-03 340D-01 257-01 
(TO-220AC) (TO-220AB) (DO-203AA) (TO-218AC) (DO-257-01) 


murRis05._ | MUR160S5CT | MUR1605CTR | MUR2505 LG R710XPT | MUR3005PT | MURS5005 
MUR1510 | MUR1610CT | MUR1610CTR | MUR2510 Lo. R711XPT | MUR3010PT | MURS5010 
MuRi515 | MUR1615CT | MUR1615CTR | MUR2515 i Sa MUR3015PT | MURS5015 


ee eee 
ane! Se 
TT _ 
es 





MUR30100E 





** Io is total device output current. 
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ULTRAFAST RECOVERY RECTIFIERS (continued) 


340E-01 
TO-218 


MUR7015 
MUR6020 MUR7020 


MUR6030 
MUR6040 








** Io is total device output current. 
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Fast Recovery Rectifiers 


... available for designs requiring a power rectifier having All devices are connected cathode to case or cathode to 
maximum switching times ranging from 200 ns to 750 ns. heatsink, where applicable. Reverse polarity may be available 
These devices are offered in current ranges of 1 to 50 amperes on some devices upon special request. Contact your Motorola 
and in voltages to 1000 volts. representative for more information. 










245A-02 
(DO-203AA) 





Plastic 


59-04 60-01 267-02 
Plastic Metal Plastic 


a 
a 



























* Must be derated for reverse power dissipation. See data sheet. 
+ Package Size: 0.120” max diameter by 0.260” max length. 


** |/O is total device output. 
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FAST RECOVERY RECTIFIERS (continued) 






















245A-02 
(DO-203AA) 


42A-01 339-02 42A-01 
(DO-203AB) Plastic (DO-203AB) 
Metal Metal 


i 


1N3909 









ee 
ee 














TX versions available. 
Note 1. Meets mounting configuration of TO-220 outline. 
** 1/O is total device output. 
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General-Purpose Rectifiers 


Motorola offes a wide variety of low-cost devices, packaged 
to meet diverse mounting requirements. Avalanche capability 
is available in the axial lead 1.5, 3 and 6 amp packages shown 
below to provide protection from transients. 


60-01 
Metal 


59-03 
(DO-41) 
Plastic 


/ 


T4N4001 1N4719 
T1N4002 1N4720 
T1N4003 1N4721 


t Package Size: 0.120” max diameter by 0.260” max length. 


Note 1. Meets mounting configuration of TO-220 outline. 
2. IFSM is for MR1120 series, 1N1199 = 100, -A = 240, -B = 250. 


267-02 
Plastic 


1N5400 
1N5401 
1N5402 
1N5404 


1N5406 
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All devices are connected cathode to case or cathode to 
heatsink, where applicable. Reverse polarity may be available 
onsome devices upon special request. Contact your Motorola 
representative for more information. 


245A-02 
(DO-203AA) 


339-02 


Plastic 


MR1120 
1N1199,A,B 


MR1121 
1N1200,A,B 


MR1122 
1N1202,A,B 


MR1124 
1N1204,A,B 


MR2000 MR2400 

MR2001 MR2401 

MR2002 MR2402 

MR2004 MR2404 

MR1126 MR2006 MR2406 

1N1206,A,B 

MR1128 MR2008 a 
MR1130 MR2010 ee 




















GENERAL-PURPOSE RECTIFIERS (continued) 








193-04 1-07 42A-01 
(TO-204AA) (DO-203AB) 
Plastic Metal Metal 


Note 2 


1N1183A MR5005 



















a 

— 
Has NN WE ie ol a acl 
Ne MON MO Rd MedNet Kal 
cd 
a 
a 


1N3491 





Note 2. Request data sheet for mounting information. 
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Tape and Reel Rectifier Products 


Embossed Tape and Reel is used to facilitate automatic pick and place equipment feed requirements. The tape is used as the 
shipping container for various products and requires a minimum of handling. The antistatic/conductive tape provides a secure cavity 
for the product when sealed with the “peel-back” cover tape. 


@ Reel Size Available, 13” @ EIA 481A 
@ Used for Automatic Pick and Place Feed Systems @ DPAK, SMC in 16 mm Tape 
@ Minimizes Product Handling @ D2PAK in 24 mm Tape 


Use the standard device title and add the required suffix as listed in the option table below. Note that the individual reels have 
a finite number of devices depending on the type of product contained in the tape. Also note the minimum lot size is one full reel 
for each line item, and orders are required to be in increments of the single reel quantity. Minimum order $200.00/line-line. 


3|\ DIRECTION 
OFFEED 
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Lead Tape Packaging Standards for Axial-Lead 


Components 


1.0 SCOPE — This document covers packaging requirements for 
the following axial-lead components use in automatic testing and 
assembly equipment: Motorola Case 59 (DO-41), Case 267 and 
Case 59-04. Packaging, as covered in this document, shall consist 
of axial-lead components mounted by their leads on pressure- 
sensitive tape, wound onto a reei. 


2.0 PURPOSE — This document establishes Motorola standard 
practices for lead-tape packaging of axial-lead components and 
meets the requirements of EIA Standard RS-296-D “Lead-taping of 
components on axial lead configuration for automatic insertion,” 
level 1. 


3.0 REQUIREMENTS 


3.1 Component Leads 


3.1.1 — Component leads shall not be bent beyond dimension 
E from their nominal position. See Figure 2. 


3.1.2 — The “C’” dimension shall be governed by the overall length 
of the reel packaged component. The distance between flanges 
shall be 0.059 inch to 0.315 inch greater than the overall compo- 
nent length. See Figures 2 and 3. 


3.1.3 — Cumulative dimension “A” tolerance shall not exceed 
0.059 over 5 in consecutive components. 


ORIENTATION — All polarized components must be oriented in one 
direction. The cathode lead tape shall be blue, and the anode tape 
shall be white. See Figure 1. 


3.3 Reeling 
3.3.1 — Components on any reel shall not represent more than 
two date codes when. date code identification is required. 


3.3.2 — Components leads shall be positioned perpendicularly 
between pairs of 0.250 inch tape. See Figure 2. 


3.3.3 — A minimum 1 inch leader of tape shall be provided before 
the first and last component on the reel. 


\ 
\ 


3.3.4 — 50 Ib. Kraft paper is wound between layers of components 
as far as necessary for component protection. Width of paper is 
0.062 inch to 0.750 inch less than “C” dimension of reel. See 
Figure 3. 


3.3.5 — Components shall be centered between tapes such that 
the difference between D1 and D2 does not exceed 0.055. 


3.3.6 — Staple shall not be used for splicing. No more than 4 
layers of tape shall be used in any splice area and no tape shall 
be offset from another by more than 0.031 inch noncumulative. 
Tape splices shall overlap at least 6 inches for butt joints and at 
least 3 inches for lap joints, and shall not be weaker than unspliced 
tape. 


3.3.7 — Quantity per reel shall be as indicated in Table 1. Orders 
for tape and reeled product will only be processed and shipped 
in full reel increments. Scheduled orders must be in releases of 
full reel increments or multiples thereof. High volume orders and 
releases may be reeled on 14 inch reels at Motorola’s option, 
therefore making the quantity per reel twice that shown for the 
10.5 inch reels. 


3.3.8 — A maximum of 0.25% of the components per reel quantity 
may be missing without consecutive missing per level 1 of 
RS-296-D. 


3.3.9 — The single face roll pad shall be placed around the finished 
reel and taped securely. Each reel shall then be placed in an appro- 
priate container. 


3.4 MARKING — Minimum reel and carton marking shall consist 
of the following: See Figure 3. 


Part number 

Purchase order number 

Quantity 

Date of reeling (when applicable) 
Manufacturer's name 

Electrical value (when applicable) 

Date codes (when applicable; see note 3.3.1) 
Tape (when applicable) 


4.0 — Requirements differing from this Motorola standard shall be 
negotiated with the factory. 


The packages indicated in the following table are suitable for lead tape packaging. The table indicates the specific rectifier devices 
that can be obtained from Motorola in reel packaging, and provides the appropriate packaging specification. 


TABLE 1 — PACKAGING DETAILS (ALL DIMENSIONS IN INCHES) 


Rectifiers 
Rectifiers 


Rectifiers 
Rectifiers 


0.2 + 0.02 
0.2+0.02 
0.4 + 0.02 
0.4 + 0.02 


2.062 + .059 
2.062 + .059 
2.062 + .059 
1.875 + .059 
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LEAD TAPE PACKAGING STANDARDS FOR AXIAL-LEAD COMPONENTS (continued) 





Figure 1. Reel Packing Figure 2. Component Spacing 





Figure 3. Reel Dimensions 





MOTOROLA MASTER SELECTION GUIDE REV 4 _ 
5-83 








Primary TO-220 Leadform Dimensions 


Leadform options require assignment of a special part number before ordering. 
Contact your local Motorola representative for special part number and pricing. 
10,000 piece minimum quantity orders are required. 

Leadform orders are non-cancellable after processing. 

Leadforms apply to both Motorola Case 221A-04 and 221A-06 except as noted. 
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In Brief... 


Motorola’s standard Transient Voltage Suppressors and Zener 
diodes comprise the largest inventoried line in the industry. Continu- 
ous development of improved manufacturing techniques have re- 
sulted in computerized diffusion and test, as well as critical process 
controls learned from surface-sensitive MOS fabrication. Resultant 
high yields lower factory costs. Check the following features for appli- 
cation to your specific requirements: 


e Wide selection of package materials and styles: 
Plastic (Surmetic) for low cost, mechanical 
ruggedness 
Glass for highest reliability, lowest cost 
Surface Mount packages for state of the art 
designs 


Power Ratings from 0.25 to 5 Watts 
Breakdown voltages from 1.8 to 400 V in approximately 10% steps 


Available tolerances from 10% (low cost) to as tight as 1% (critical 
applications) with off-the-shelf delivery 


Special selection of electrical characteristics available at low cost 
due to high-volume lines (check your Motorola sales representa- 
tive for special quotations) 

UL Recognition on many Transient Voltage Suppressor device 
types 


Tape and Reel options available on all axial leaded and surface 
mount types 
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Transient Voltage 
Suppressors/Zener 
Regulator and Reference 
Diodes 


Page 
Voltage Regulator Diodes ................ 5-86 
AxialLeaded ............. 00002 eee 5-86 
SUlace MOUNE a44...) eeend noe 2% wake eer. 5-91 
Voltage Reference Diodes ............... 5-93 
Temperature Compensated............. 5-93 
Transient Voltage Suppressors ............ 5-94 
General PUMOSE ns oka hs Sa eee eee ey 5-94 
Axial Leaded .............0 00.2 eee 5-94 

Surface Mount..............02200005 5-102 

Automotive ........ 00.0000 eee 5-107 














Zener Voltage Regulator Diodes 


Axial Leaded for Thru-hole Designs 













Volts 





Glass 
Case 299-02 
DO-204AH 
(DO-35) 
1N4678 
1N4679 
1N4680 
1N4681 


MZ4614 
MZ4615 
MZ4616 
M2Z4617 




































1N4370A 1N5221B _ 1N5985B BZX55C2V4 BZX79C2V4 
























































1N5222B 

1N4371A 1N4682 1N5223B 1N5986B BZX55C2V7 BZX79C2V7 BZX83C2V7 M2Z4618 
1N5224B 

1N4372A 1N4683 1N5225B 1N5987B BZX55C3V0 BZX79C3V0 BZX83C3V0 M2Z4619 











1N746A 
1N747A 


1N4684 
1N4685 


1N5226B 
1N5227B 


1N5988B 
1N5989B 


BZX55C3V3 
BZX55C3V6 


BZX79C3V3 
BZX79C3V6 


BZX83C3V3 
BZX83C3V6 


MZ4620 
M2Z4621 




































































































1N748A 1N4686 1N5228B 1N5990B BZX55C3V9 BZX79C3V9 BZX83C3V9 M2Z4622 MZ5520B 

1N749A 1N4687 1N5229B 1N5991B BZX55C4V3 BZX79C4V3 BZX83C4V3 MZ4623 MZ5521B 

1N750A 1N4688 1N5230B 1N5992B BZX55C4V7 BZX79C4V7 BZX83C4V7 MZ4624 MZ5522B 

1IN751A 1N4689 1N5231B 1N5993B BZX55C5V1 BZX79C5V1 BZX83C5V1 MZ4625 MZ5523B 

1N752A 1N4690 1N5232B 1N5994B BZX55C5V6 BZX79C5V6 BZX83C5V6 MZ4626 MZ5524B 
1N5233B 

1N753A 1N4691 1N5234B 1N5995B BZX55C6V2 BZX79C6V2 BZX83C6V2 MZ4627 MZ5525B 





, 1N754A 1N4692 1N5235B 1N5996B BZx55C6V8 | BZX79C6V8 | BZX83C6V8 Mz4099 MZ5526B ZPD6.8 
1N957B | 
75 4N755A 1N4693 1N5236B 1N5997B BZX55C7V5 | BZX79C7V5 | BZX83C7V5 Mz4100 MZ5527B ZPD7.5 
1N958B 
[= {N756A 1N4694 1N5237B 1N5998B BZX55C8V2 | BZX79C8V2 | BZX83C8V2 MzZ4101 MZ5528B ZPD8.2 
1N959B 


4N757A 1N4696 1N5239B 1N5999B Bzxsscov1 | Bzx79cevi | BZxX83CoV1 MZ4103 MZ5529B ZPD9.1 
4N960B 

a 4N758A 4N4697 1N5240B {N6000B BZX55C10 BZX79C10 BZX83C10 Mz4104 MZ5530B ZPD10 
1N961B 


4N962B 1N4698 1N5241B 1N6001B BZX55C11 BZX79C11 BZX83C11 


a 4N759A 4N4699 1N5242B 1N6002B BZX55C12 BZX79C12 BZX83C12 
1N963B 























































































































































































































13 1N964B 1N4700 1N5243B 1N6003B BZX55C13 BZX79C13 BZX83C13 
14 1N4701 1N5244B 

15 1N965B 1N4702 1N5245B 1N6004B BZX55C15 BZX79C15 BZX83C015 
16 1N966B 1N4703 1N5246B 1N6005B BZX55C16 BZX79C16 BZX83C16 
17 1N4704 1N5247B 

18 1N967B 1N4705 1N5248B 1N6006B BZX55C18 BZX79C18 BZX83C18 
19 1N4706 1N5249B 

20 1N968B 1N4707 1N5250B 1N6007B BZX55C20 BZX79C20 BZX83C20 
22 1N969B 1N4708 1N5251B 1N6008B BZX55C22 BZX79C22 BZX83C22 
24 1N970B 1N4709 1N5252B 1N6009B BZX55C24 BZX79C24 BZX83C24 
25 1N4710 1N5253B 

27 1N971B 1N4711 1N5254B 1N6010B BZX55C27 BZX79C27 BZX83C27 
28 1N4712 1N5255B 

30 1N972B 1N4713 1N5256B 1N6011B BZX55C30 BZX79C30 BZX83C30 ZPD30 
33 1N973B 1N4714 1N5257B 1N6012B BZX55C33 BZX79C33 BZX83C33 ZPD33 
36 1N974B 1N4715 1N5258B 1N6013B BZX55C36 BZX79C36 

39 1N975B 1N4716 1N5259B 1N6014B BZX55C39 BZX79C39 

43 1N976B 1N4717 1N5260B 1N6015B BZX55C43 BZX79C43 

47 1N977B 1N5261B 1N6016B BZX55C47 BZX79C47 

51 1N978B 1N5262B 1N6017B BZX55C51 BZX79C51 

56 1N979B 1N5263B 1N6018B BZX55C56 BZX79C56 

60 1N5264B 

62 1N980B 1N5265B 1N6019B BZX55C62 BZX79C62 

68 1N981B 1N5266B 1N6020B BZX55C68 BZX79C68 
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Axial Leaded for Thru-hole Designs (continued) 


Glass 
Case 299-02 
DO-204AH 


1N982B 
1N983B 


1N984B 
1N985B 
1N986B 


1N987B 
1N988B 


1N989B 
1N990B 


1N991B 
1N992B 


*See Notes — page 5-90 


1N5267B 
1N5268B 
1N5269B 
1N5270B 
1N5271B 
1N5272B 


1N5273B 
1N5274B 
1N5275B 
1N5276B 
1N5277B 
1N5278B 


1N5279B 
1N5280B 
1N5281B 


1N6021B 
1N6022B 


1N6023B 
1N6024B 
1N6025B 


BZX55C75 
BZX55C82 


BZX55C91 
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BZX79C75 
BZX79C82 


BZX79C91 
BZX79C100 
BZX79C110 


BZX79C120 
BZX79C130 


BZX79C150 
BZX79C160 


BZX79C180 


BZX79C200 








MOTOROLA MASTER SELECTION GUIDE REV 4 











Axial Leaded for Thru-hole Designs (continued) 


Volts 
Glass Glass 
1.8 
1N4735A MZP4735A BZX85C6V2 MZPY6.2 1N5920B 3EZ6.2D5 1N5341B 


Case 59-03 Case 59-03 
a 1N4736A MZP4736A BZX85C6V8 MZPY6.8 MZD6.8 1N5921B 3EZ6.8D5 1N5342B 
[| 1N4737A MZP4737A BZX85C7V5 MZPY7.5 MZD7.5 1N5922B 3EZ7.5D5 1N5343B 
hence! 1N4738A MZP4738A BZX85C8V2 MZPY8.2 MZD8.2 1N5923B 3EZ8.2D5 1N5344B 


a es ee ee 


1 1N4739A MZP4739A BZX85CQOV1 MZPY9.1 MZD9.1 4N5924B 3EZ9.1D5 1N5346B 
= 1N4740A MZP4740A BZX85C10 MZPY10 MZD10 1N5925B 3EZ10D5 1N5347B 


1N4741A MZP4741A BZX85C 11 MZPY11 MZD11 1N5926B 3EZ11D5 1N5348B 



















Plastic 
Surmetic 30 
Case 59-03 


Plastic 
Surmetic 30 
Case 59-03 





Plastic 
Surmetic 40 




















(DO-41) (DO-41) (DO-41) (DO-41) Case 17-02 
1N4729A MZP4729A BZX85C3V6 1N5914B 1N5334B 
1N4730A MZP4730A BZX85C3V9 MZPY3.9 1N5915B 3EZ3.9D5 1N5335B 
1N4731A MZP4731A BZX85C4V3 MZPY4.3 1N5916B 3EZ4.3D5 1N5336B 
1N4732A MZP4732A BZX85C4V7 MZPY4.7 1N5917B 3EZ4.7D5 1N5337B 
1N4733A MZP4733A BZX85C5V1 MZPY5.1 1N5918B 3EZ5.1D5 1N5338B 
1N4734A MZP4734A BZX85C5V6 MZPY5.6 1N5919B 3EZ5.6D5 1N5339B 


1N5340B 





1N4742A MZP4742A BZX85C 12 MZPY12 MZD12 1N5927B 3EZ12D5 1N5349B 




























































1N4743A MZP4743A BZX85C13 MZPY13 1N5928B 3EZ13D5 1N5350B 
3EZ14D5 1N5351B 
1N4744A MZP4744A BZX85C 15 MZPY15 1N5929B 3EZ15D5 1N5352B 
1N4745A MZP4745A BZX85C16 MZPY16 1N5930B 3EZ16D5 1N5353B 
3EZ17D5 1N5354B 











1N4746A MZP4746A BZX85C18 MZPY18 1N5931B 3EZ18D5 


3EZ19D5 


1N5355B 
1N5356B 





























































1N4747A MZP4747A BZX85C20 MZPY20 1N5932B 3EZ20D5 1N5357B 
1N4748A MZP4748A BZX85C22 MZPY22 1N5933B 3EZ22D5 1N5358B 
1N4749A MZP4749A BZX85C24 MZPY24 1N5934B 3EZ24D5 1N5359B 

1N5360B 


















1N4750A MZP4750A BZX85C27 MZPY27 1N5935B 3EZ27D5 


3EZ28D5 


1N5361B 
1N5362B 






























































1N4751A MZP4751A BZX85C30 MZPY30 1N5936B 3EZ30D5 1N5363B 
1N4752A MZP4752A BZX85C33 MZPY33 1N5937B 3EZ33D5 1N5364B 
1N4753A MZP4753A BZX85C36 MZPY36 1N5938B 3EZ36D5 1N5365B 
1N4754A MZP4754A BZX85C39 MZPY39 1N5939B 3EZ39D5 1N5366B 
1N4755A MZP4755A BZX85C43 MZPY43 1N5940B 3EZ43D5 1N5367B 





































































1N4756A MZP4756A BZX85C47 MZPY47 1N5941B 3EZ47D5 1N5368B 
1N4757A MZP4757A BZX85C51 MZPY51 1N5942B 3EZ51D5 1N5369B 
1N4758A MZP4758A BZX85C56 MZPY56 1N5943B 3EZ56D5 1N5370B 

1N5371B 
1N4759A MZP4759A BZX85C62 MZPY62 | 1N5944B 3EZ62D5 1N5372B 





1N4760A MZP4760A BZX85C68 MZPY68 1N5945B 3EZ68D5 1N5373B 
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Axial Leaded for Thru-hole Designs (continued) 


Plastic Plastic 
Glass Surmetic 30 Glass Surmetic 30 Plastic 


Case 59-03 Case 59-03 Case 59-03 Case 59-03 Surmetic 40 
(DO-41) Case 17-02 


(DO- -41) z ; (DO- “411) os (DO-41) 


~4N4761A 


*See Notes — page 5-90 


1N4762A 


1N4763A 
1N4764A 


MZP4761A 
MZP4762A 


MZP4763A 
MZP4764A 
1M110ZS5 


1M120ZS5 
1M130ZS5 


1M150ZS5 
1M160ZS5 


1M180ZS5 


1M200ZS5 


BZX85C75 
BZX85C82 


BZX85C91 


BZX85C 100 


MZPY75 
MZPY82 


MZPY91 
MZPY 100 


MZD75 
MZD82 


MZD91 
M2ZD100 
MZD110 


MZD120 
MZD130 


MZD150 
MZD160 


MZD180 
MZD200 


1N5946B 
1N5947B 


1N5948B 
1N5949B 
1N5950B 


1N5951B 
1N5952B 


1N5953B 


ae 


1N5955B 


1N5956B 
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3EZ75D5 
3EZ82D5 


3EZ91D5 
3EZ100D5 
3EZ110D5 


3EZ120D5 
3EZ130D5 
3EZ140D5 
3EZ150D5 
3EZ160D5 
3EZ170D5 


3EZ180D5 
3EZ190D5 
3EZ200D5 
3EZ220D5 
3EZ240D5 
3EZ270D5 


3EZ300D5 
3EZ330D5 
3EZ360D5 
3EZ400D5 


1N5374B 
1N5375B 
1N5376B 
1N5377B 
1N5378B 
1N5379B 


1N5380B 
1N5381B 
1N5382B 
1N5383B 
1N5384B 
1N5385B 


1N5386B 
1N5387B 
1N5388B 














NOTES — AXIAL LEADED CHART 


Zener Voltage is the key parameter for each device type. It is specified at a particular test 
current applied at either thermal equilibrium (T.E.) or pulse test condition. The voltage 
tolerance for the device types listed is, in general +5%; however, for some series, the 
voltage tolerance varies from device type to device type over a range of +(5 to 8.5)%. 
Consult the complete data sheet to determine the exact test conditions and minimum/ 
maximum limits for the zener voltage. Consult Application Note AN924 regarding mea- 


surement of Zener Voltage (pulse versus thermal equilibrium). 


Power Ratings represent the capability of the case size listed as supplied by Motorola. 
These ratings may be higher than the JEDEC registration and/or the same device types 


supplied by other manufacturers. 
Vz TEST CONDITIONS AND TOLERANCES 


1N4370A/1N746A Series 
lzr = 20 mA (T.E.). 
No suffix = +10%. 
A suffix = +5%. 
C suffix = +2%. 
D suffix = +1%. 
1N957B Series 
lzr @ approximately 125 mW point (T.E.). 
A suffix = +10%. 
B suffix = +5%. 
C suffix = +2%. 
D suffix = +1%. 
1N4678 Series lzt = 50 pA (T.E.). 
No suffix = +5%. 
C suffix = +2%. 


D suffix = +1%. 
Also has delta Vz parameter and limit. 


1N5221B-42B 
1N5243B-81B 
A suffix = 10%. 
B suffix = +5%. 
C suffix = +2%. 
D suffix = +1%. 


lzt @ approximately 125 mW point (T.E.). 


1N5985B-6013B lzr = 5 mA (T.E.). 
1N6014B-23B Izy = 2 MA (T.E.). 
1N6024B-25B lat = 1 MA (T.E.). 

A suffix = +10%. 

B suffix = +5%. 

C suffix = +2%. 

D suffix = +1%. 
BZX55C2V4-C36 lz7 = 5 MA (T.E.). 
BZX55C39-C82 lzr = 2.5 MA (T.E.). 
BZX55C91 Izy = 1 MA (T.E.). 


C indicates +(5 to 8.5)% depending on type number. 
Replace C with B for +2%. 


BZX79C2V4-C24 
BZX79C27-C91 
BZX79C 100-C200 


lzr = 5 mA (pulse). 

Izr = 2 mA (pulse). 

lzr = 1 mA (pulse). 

C indicates +(5 to 8.5)% depending on type number. 
Replace C with B for +2%. 

Replace C with A for +1%. 


B2ZX83C2V7-C33 
ZPD2. 7-33 


lzr = 5 mA (pulse). 
lr = 5 mA (pulse). 


Tolerance is +(5 to 8.5)% depending on type number. 


MZ4614-27 lz7 = 250 WA (T.E.). 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


MZ4099-4104 lor = 250 pA (T.E.). 


Tolerance is +5%. 


MZ5520B-21B lor = 20 mA (T.E.). 
MZ5522B lor = 10 mA (T.E.). 
MZ5523B lor = 5 MA (TE). 
MZ5524B lor = 3 mA (T.E.). 
MZ5525B-30B lor = 1 mA (T.E.). 


Tolerance is +5%. 
Also has delta Vz parameter and limit. 


1N4728A-64A 
lz @ approximately 250 mW point (T.E.). 


No suffix = +10%. 
A suffix = +5%. 
C suffix = +2%. 
D suffix = +1%. 


MZP4728A-64A 
1M110ZS5-200ZS5 
lzr @ approximately 250 mW point (T.E.). 
MZP Series non suffix = +10%. 
MZP Series A suffix = +5%. 
1M Series 10 suffix = +10%. 
1M Series 5 suffix = +5%. 


BZX85C3V3-C 100 
l7+ varies from 185 mW to 300 mW point depending on type number (pulse). 


C indicates +(5 to 8.5)% depending on type number. 
Replace C with B for +2%. 


MZPY3.9-8.2 lz = 100 mA (pulse). 
MZPY9.1-15 lzt = 50 mA (pulse). 
MZPY16-33 lzx = 25 mA (pulse). 
MZPY36-82 lzt = 10 mA (pulse). 
MZPY91-100 lzt = 5 mA (pulse). 


No suffix tolerance is approximately +(5 to 8.5)% depending on type number. 


C suffix = +2%. 
D suffix = +1%. 


MZD3.9-8.2 lzt = 100 mA (pulse). 
MZD9.1-15 lzt = 50 mA (pulse). 
MZD16-33 lzt = 25 mA (pulse). 
MZD36-82 lz7 = 10 mA (pulse). 
MZD91-200 lzt = 5 mA (pulse). 


Tolerance is +(5 to 8.5)% depending on type number. 


1N5913B-56B 

lz @ approximately 375 mW point (T.E.). 
A suffix = +10%. 
B suffix = +5%. 


3EZ3.9D5-400D5 

lzr @ approximately 750 mW point (pulse). 
Suffix 10= +10%. 
Suffix 5 = +5%. 


1N5333B-88B 

lz+ varies from 0.9 to 1.5 W point depending on type number (pulse) 
A suffix = +10%. 
B suffix = +5%. 
Also has delta Vz parameter and limit. 
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Zener Voltage Regulator Diodes 


Surface Mount Packages 









Cathode 


Volts we 
Plastic 
Case 403A-03 


Cathode = Notch 


No Connection 


















Glass 
Case 362-03 
Cathode = Polarity Band 


Plastic 
Case 318-07 
TO-236AB 














BZX84C2V4L 






BZX84C2V7L 











BZX84C3V0L 
BZX84C3V3L 


BZX84C3V6L 


MLL4678 
MLL4679 
MLL4680 
MMB2Z5221BL BZV55C2V4 MLL4681 MLL5221B 
MMBZ5222BL MLL5222B 
MMBZ5223BL BZV55C2V7 MLL4682 MLL5223B 
MMBZ5224BL MLL5224B 
MMBZ5225BL BZV55C3V0 MLL4683 MLL5225B 
MMBZ5226BL BZV55C3V3 MLL4684 MLL5226B 1SMB5913BT3 


1SMB5914BT3 


















MMBZ5227BL BZV55C3V6 MLL4685 










MLL5227B 

















BZX84C3V9L MMB2Z5228BL BZV55C3V9 MLL4686 MLL5228B 1SMB5915BT3 

BZX84C4V3L MMBZ5229BL BZV55C4V3 MLL4687 MLL5229B 1SMB5916BT3 

BZX84C4V7L MMBZ5230BL BZV55C4V7 MLL4688 MLL5230B 1SMB5917BT3 

BZX84C5V1L MMBZ5231BL BZV55C5V 1 MLL4689 MLL5231B 1SMB5918BT3 

BZX84C5V6L MMBZ5232BL BZV55C5V6 MLL4690 MLL5232B 1SMB5919BT3 
MMBZ5233BL MLL5233B 

BZX84C6V2L MMBZ5234BL BZV55C6V2 MLL4691 MLL5234B 1SMB5920BT3 





= BZX84C6V8L MMBZ5235BL BZV55C6V8 MLL4692 MLL5235B 1SMB5921BT3 
= BZX84C7V5L MMBZ5236BL BZV55C7V5 MLL4693 MLL5236B 1SMB5922BT3 
Lo | BZX84C8V2L MMBZ5237BL BZV55C8V2 MLL4694 MLL5237B 1SMB5923BT3 


| BZX84C9VIL MMBZ5239BL BZV55COV1 MLL4696 MLL5239B 1SMB5924BT3 
oe BZX84C10L MMBZ5240BL BZV55C10 MLL4697 MLL5240B 1SMB5925BT3 


7.5 
8.7 
9.1 


11 BZX84C11L MMB2Z5241BL BZV55C 11 MLL4698 MLL5241B 1SMB5926BT3 


BZX84C12L MMB2Z5242BL BZV55C12 MLL4699 MLL5242B 1SMB5927BT3 








13 BZX84C13L MMBZ5243BL BZV55C13 MLL4700 MLL5243B 1SMB5928BT3 
14 MMBZ5244BL MLL4701 MLL5244B 
15 BZX84C15L MMBZ5245BL BZV55C15 MLL4702 MLL5245B 1SMB5929BT3 
16 BZX84C16L MMBZ5246BL BZV55C16 MLL4703 MLL5246B 1SMB5930BT3 
17 MMBZ5247BL MLL4704 MLL5247B 
18 BZX84C18L MMBZ5248BL BZV55C18 MLL4705 MLL5248B 1SMB5931BT3 
19 MMB2Z5249BL MLL4706 MLL5249B 
20 BZX84C20L MMB2Z5250BL BZV55C20 MLL4707 MLL5250B 1SMB5932BT3 
22 BZX84C22L MMBZ5251BL BZV55C22 MLL4708 MLL5251B 1SMB5933BT3 
24 BZX84C24L MMBZ5252BL BZV55C24 MLL4709 MLL5252B 1SMB5934BT3 
25 MMBZ5253BL MLL4710 MLL5253B 
27 BZX84C27L MMB2Z5254BL BZV55C27 MLL4711 MLL5254B 1SMB5935BT3 
28 MMBZ5255BL MLL4712 MLL5255B 
30 BZX84C30L MMBZ5256BL BZV55C30 MLL4713 MLL5256B 1SMB5936BT3 
33 BZX84C33L MMBZ5257BL BZV55C33 MLL4714 MLL5257B 1SMB5937BT3 
36 BZX84C36L MMB2Z5258BL BZV55C36 MLL4715 MLL5258B 1SMB5938BT3 
39 BZX84C39L MMBZ5259BL BZV55C39 MLL4716 MLL5259B 1SMB5939BT3 
43 BZX84C43L MMBZ5260BL BZV55C43 MLL4717 MLL5260B 1SMB5940BT3 
*See Notes — page 5-92 
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Surface Mount Packages (continued) | 





~, Cathode 








































Volts 
No Connection 
Plastic 
Case 318-07 
TO-236AB 

47 BZX84C47L MMBZ5261BL BZV55C47 
51 BZX84C51L MMBZ5262BL BZV55C51 
56 BZX84C56L MMBZ5263BL BZV55C56 
60 MMBZ5264BL 

62 BZX84C62L MMBZ5265BL 

68 BZX84C68L MMBZ5266BL 

75 BZX84C75L MMBZ5267BL 

82 MMBZ5268BL 

87 MMBZ5269BL 

91 MMBZ5270BL 

100 

110 

120 

130 

150 

160 

170 

180 
200 


*See Notes on this page. 







ww 
Plastic 


Case 403A-03 
Cathode = Notch 
1SMB5941BT3 


1SMB5942BT3 
1SMB5943BT3 



















Glass 
Case 362-03 
Cathode = Polarity Band 















MLL5261B 
MLL5262B 
MLL5263B 





1SMB5944BT3 
1SMB5945BT3 


1SMB5946BT3 
1SMB5947BT3 













1SMB5948BT3 
1SMB5949BT3 
1SMB5950BT3 
1SMB5951BT3 
1SMB5952BT3 
1SMB5953BT3 
1SMB5954BT3 













1SMB5955BT3 
1SMB5956BT3 








NOTES — SURFACE MOUNT CHART 


Zener Voltage is the key parameter for each device type. It is specified at a particular test 
current applied at either thermal equilibrium (T.E.) or pulse test condition. The voitage 
tolerance for the device types listed is, in general +5%; however, for some series, the 
voltage tolerance varies from device type to device type over a range of +(5 to 8.5)%. 
Consult the complete data sheet to determine the exact test conditions and minimum/ 
maximum limits for the zener voltage. 


Power Ratings represent the capability of the case size listed as supplied by Motorola. 
These ratings may be higher than the same device types supplied by other manufactur- 
ers. 


Vz TEST CONDITIONS AND TOLERANCES 


BZX84C2V4L-C24L 
BZX84C27L-C75L 


lzr = 5 MA (pulse). 
lzr = 2 mA (pulse). 


Tolerance is +(5 to 8.5)% depending on type number. Each device type also has other 
Vz min/max limits at two other Iz; pulse current values. 


MMBZ5221BL-42BL 
MMB2Z5243BL-70BL 


lzr = 20 mA (pulse). 
lzr @ approximately 125 mW point (pulse). 


BL suffix = +5%. 
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BZV55C2V4-C24 
BZV55C27-C56 


lzt = 5 mA (pulse). 
lzt = 2 MA (pulse). 


Tolerance is +(5 to 8.5)% depending on type numbe;. Each device type also has other 
Vz min/max limits at two other Iz7 pulse current values. 


MLL4678 Series ler = 50 pA (T.E.). 


No suffix = +5%. 


MLL5221B-42B 
MLL5243B-63B 
lzt @ approximately 125 mW point (T.E.). 


Izy = 20 mA (T.E.). 


A suffix = +10%. 
B suffix = +5%. 


1SMB5913BT3 Series 
lzt @ approximately 375 mW point (T.E.). 


BT3 suffix = +5%. 








Voltage Reference Diodes 


Glass 
CASE 299-02. 


Temperature Compensated i DO-204AH 
7, (DO-35) 
Reference Devices 





For applications where output voltage must remain within (JEDEC Standard #5). Temperature coefficient is also speci- 
~ narrow limits during changes in input voltage, load resistance fied but should be considered as a reference only — nota max- 
and temperature. Motorola guarantees all reference devices imum rating. 
to fall within the specified maximum voltage variations, AVz, at Devices in this table are hermetically sealed structures. 


the specifically indicated test temperatures and test current 


299-02 


DO-204AH 
(DO-35) 
Cathode 

= Polarity 
Band 





LN Non-suffix — Zz; = 15 ohms, “A” Suffix — Zz7 = 10 ohms 
*Test Temperature Points °C: A = —55, 0, +25, +75,+100 B=0, +25, +75 
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Transient Voltage Suppressors 


General-Purpose 


Transient Voltage Suppressors are designed for applica- 
tions requiring protection of voltage sensitive electronic 
devices in danger of destruction by high energy voltage 
transients. Many of the zener voltage regulator diodes listed in 
the previous charts are in fact used in circuits as transient volt- 
age suppressors. The purpose of this section is to present the 
families of Motorola Zeners that are specified with the key 
transient voltage suppressor parameters and limits, e.g., 
maximum clamping voltage at maximum surge current rating 


AXIAL LEADED FOR THRU-HOLE DESIGNS 


and working peak reverse (stand-off) voltage. 

The selection sequence is to 1) select the package type 
(axial or surface mount), 2) select the peak surge power 
expected for the application, 3) select the working peak 
reverse stand-off voltage (or the breakdown voltage) and 
4) select the maximum reverse clamping voltage. 

Consult the factory for special electrical selections if there is 
no standard device type available to fit the application. 


PEAK POWER DISSIPATION* — 500 WATTS @ 1 ms SURGE (FIGURE 1) — CASE 59-04 


w2+-)-++-/-+--]--+-|---- 





a Se eS 


* Steady state power dissipation = 3 watt max rating 





012 3 4 5 6 


Time —> (ms) 
Surge Current Characteristics 


Figure 1 


(continued) 


** For bidirectional types use C or CA suffix. Have cathode polarity band on each end. (consult factory for availability) 
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AXIAL LEADED FOR THRU-HOLE DESIGNS (continued) 
PEAK POWER DISSIPATION* — 500 WATTS @ 1 ms SURGE (FIGURE 1) — CASE 59-04 (continued) 
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* Steady state power dissipation = 3 watt max rating (continued) 
** For bidirectional types use C or CA suffix. Have cathode polarity band on each end. (consult factory for availability) 


MOTOROLA MASTER SELECTION GUIDE REV 4 
5-95 


AXIAL LEADED FOR THRU-HOLE DESIGNS (continued) 
PEAK POWER DISSIPATION* — 500 WATTS @ 1 ms SURGE (FIGURE 1) — CASE 59-04 (continued) 











a ee a oe ee ee ee oe eo ee a Se © 
a a ee ee ee eee Sree ro Oa oe Sa So Ca © 


* Steady state power dissipation = 3 watt max rating 
** For bidirectional types use C or CA suffix. Have cathode polarity band on each end. (consult factory for availability) 


PEAK POWER DISSIPATION* — 600 WATTS @ 1 ms SURGE (FIGURE 1) — CASE 17-02 
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Time —> (ms) 
surge Current Characteristics 


Figure 1 
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* Steady state power dissipation = 5 watts max rating (continued) 
** Breakdown voltage tolerance is +10% for no suffix. and +5% for A suffix 
*** For bidirectional types use C or CA suffix. Have cathode polarity band on each end. (consult factory for availability) 
UL recognition for classification of protectors (QVGV2) under the UL standard for safety 497B for entire series including C & CA suffixes. 
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AXIAL LEADED FOR THRU-HOLE DESIGNS (continued) 
PEAK POWER DISSIPATION* — 600 WATTS @ 
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120 
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130 
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* Steady state power dissipation = 5 watts max rating 
** Breakdown voltage tolerance is +10% for no suffix and +5% for A suffix 
*** For bidirectional types use C or CA suffix. Have cathode polarity band on each end. (consult factory for availability) 


UL recognition for classification of protectors (QVGV2) under the UL standard for safety 497B for entire series including C & CA suffixes. 
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(continued) 


AXIAL LEADED FOR THRU-HOLE DESIGNS (continued) 
PEAK POWER DISSIPATION* — 600 WATTS @ 1 ms SURGE (FIGURE 1) — CASE 17-02 (continued) 


5 
5 
5 
5 
) 
5 
5 
5 
5 
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* Steady state power dissipation = 5 watts max rating 
** Breakdown voltage tolerance is +10% for no suffix and +5% for A suffix 
*** For bidirectional types use C or CA suffix. Have cathode polarity band on each end. (consult factory for availability) 


t UL recognition for classification of protectors (QVGV2) under the UL standard for safety 497B for entire series including C & CA suffixes. 
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AXIAL LEADED FOR THRU-HOLE DESIGNS (continued) 
PEAK POWER DISSIPATION* — 1500 WATTS @ 1 ms SURGE (FIGURE 1) — CASE 41A-02 





7.6 @ 30A 
ICTE-5/MPTE-5 7.1 
ICTE-8/MPTE-8 : 11.3 
ICTE-8C/MPTE-8C 11.4 


ICTE-10/MPTE-10 
ICTE-10C/MPTE-10C 
ICTE-12/MPTE-12 
ICTE-12C/MPTE-12C 


ICTE-15/MPTE-15 
ICTE-15C/MPTE-15C 
ICTE-18/MPTE-18 
ICTE-18C/MPTE-18C 


* Steady state power dissipation = 5 watts max rating. 
*** 1N6382 thru 1N6389 and C suffix ICTE/MPTE device types are bidirectional. Have cathode polarity band on each end. All other device types are unidirectional only. 
(Consult factory for availability). 
*** Clamping voltage peak pulse currents for 1N5908 are 30 Amps and 60 Amps. 





IRSM 
IRSM 


—— 


0 12 3 4 5 6 


Time —> (ms) 
Surge Current Characteristics 


Figure 1 
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AXIAL LEADED FOR THRU-HOLE DESIGNS (continued) 
PEAK POWER DISSIPATION* — 1500 WATTS @ 1 ms SURGE (FIGURE 1) — CASE 41A-02 











1.5KE6.8 
1.5KE6.8A 
1.5KE7.5 

1.5KE7.5A 










10 
















































10 1.5KE8.2 
10 1.5KE8.2A 
1 1.5KE9.1 50 109 
1 1.5KE9.1A 50 112 
1 1.5KE10 10 100 
1 1.5KE10A 10 103 
1 1.5KE11 5 93 
1 1.5KE11A 5 96 
1 1.5KE12 5 87 
1 1.5KE12A 5 90 
1 1.5KE13 5 79 
1 1.5KE13A 5 82 
1 1.5KE15 5 68 
1 1.5KE15A 5 71 21.2 0 12 3 4 5 6 
1 1.5KE16 5 64 23.5 Time —> (ms) 
1 1.5KE16A 5 67 22.5 Surge Current Characteristics 
1 1.5KE18 5 56.5 Figure 1 
1 1.5KE18A 5 59.5 
1 1.5KE20 5 51.5 
1 1.5KE20A 5 54 
1 1.5KE22 5 47 
1 1.5KE22A 5 49 
1 1.5KE24 5 43 
1 1.5KE24A 5 45 
1 1.5KE27 5 38.5 
1 1.5KE27A 5 40 
1 1.5KE30 5 34.5 
1 1.5KE30A 5 36 
1 1.5KE33 5 31.5 47.7 
} 1 1.5KE33A 5 
1 1.5KE36 5 
36 1 1.5KE36A 5 
39 1 1.5KE39 5 
39 1 1.5KE39A 5 
43 1 1.5KE43 5 
43 1 1.5KE43A 5 
47 1 1.5KE47 5 
47 1 1.5KE47A 5 
51 1 1.5KE51 5 
51 1 | 1.5KE51A 5 
* Steady state power dissipation = 5 watts max rating (continued) 


** Breakdown voltage tolerance is +10% for no suffix and +5% for A suffix 


*** Eor bidirectional types use C or CA suffix on 1.5KE series only. Have cathode polarity band on each end. Consult factory for availability. 
(1N6267-6303A series do not have C or CA option). 
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AXIAL LEADED FOR THRU-HOLE DESIGNS (continued) 
PEAK POWER DISSIPATION* — 1500 WATTS @ 1 ms SURGE (FIGURE 1) — CASE 41A-02 (continued) 





1.5KE56 
1.5KE56A 
1.5KE62 
1.5KE62A 


1.5KE100 
1.5KE100A 
1.5KE110 
1.5KE110A 


1.5KE120 
1.5KE120A 
1.5KE130 
1.5KE130A 


1.5KE150 
1.5KE150A 
1.5KE160 
1.5KE160A 


1.5KE170 
1.5KE170A 
1.5KE180 
1.5KE180A 


1.5KE200 
1.5KE200A 
1.5KE220 
1. 5KE220A 
1.5KE250 
1.5KE250A 
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* Steady state power dissipation = 5 watts max rating 
** Breakdown voltage tolerance is +10% for no suffix and +5% for A suffix 
*** For bidirectional types use C or CA suffix on 1.5KE series only. Have cathode polarity band on each end. Consult factory for availability. 
(1N6267-6303A series do not have C or CA option). 


i) UL recognition for classification of protectors (QVGV2) under the UL standard for safety 497B for 1.5KE6.8,A,C,CA thru 1.5KE250,A,C,CA. 
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TRANSIENT VOLTAGE SUPPRESSORS (continued) 


GENERAL PURPOSE (continued) 


Surface Mount Packages 


PEAK POWER DISSIPATION — 40 WATTS @ 1 ms SURGE (FIGURE 1) — CASE 318-07 
MMBZ15VDLT1* — SOT-23 BIPOLAR (for ESD protection) 





t Surge current waveform per Figure 1. 
tt Ver Measured at pulse test current |; at an ambient temperature of 25°C. 


*T1 suffix designates tape and reel of 3000 units. 


IRSM 
Pinout: Terminal 1— Anode lnsm 


Terminal 2 — Anode 0 
Terminal 3 — Cathode 


0 12 3 4 5 6 





1 Time —> (ms) 
3 Surge Current Characteristics 
2 
Figure 1 
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SURFACE MOUNT PACKAGES (continued) 
PEAK POWER DISSIPATION — 600 WATTS @ 1 ms SURGE (FIGURE 1) — CASE 403A-03 









5 10 KE 
6 10 KG 
6.5 10 KK 
7 10 KM 
75 1 KP 
KR 

10 KT 

5 KV 

5 KX 

5 KZ 





LR RECOMMENDED SOLDER PAD (FOOTPRINT) 


LX | 0.089 | 





| 
NK RSM 
NM lRsM 


NR ae (ae ae ee eee 


NV Time —* (ms) 
Surge Current Characteristics 


NZ Figure 1 
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NX << AD 


Note 1. A transient suppressor is normally selected according to the reverse “Stand Off Voltage” (Vp) which should be equal to or greater 
than the DC or continuous peak operating voltage level. 


Note 2. T3 suffix designates tape and reel of 2500 units. 
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SURFACE MOUNT PACKAGES (continued) 
PEAK POWER DISSIPATION — 600 WATTS @ 1 ms SURGE (FIGURE 1) — CASE 403A-03 







6.8 
7.5 


8.2 





| 5.8 1000 
6.4 500 
7.02 200 
7.78 50 45 


OoOroarhrwhss] eH of] u 
— 


20 





| 70.1 5 5.3 113 82A 
| 77.8 5 4.8 125 91A 
| 85.5 5 4.4 137 100A 
94 5 4 152 110A IRSM 
102 5 3.6 165 120A | RSM 
111 5 3.3 179 130A 2 
5 
5 


150A 12 3 4 5 6 
160A 


Time —> (ms) 
145 5 2.6 234 170A Surge Current Characteristics 
154 5 2.4 246 180A Fiaqure 1 
igu 


-* Breakdown voltage tolerance is +5% for A suffix. 
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** T3 suffix designates tape and reel of 2500 units. 
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SURFACE MOUNT PACKAGES (continued) 
PEAK POWER DISSIPATION — 1500 WATTS @ 1 ms SURGE (FIGURE 1) — CASE 403-03 



















: a CASE 403-03 
10 Ae Soe PLASTIC — ; =. - 
i Cathode = Notch 
12 

13 

14 RECOMMENDED SOLDER PAD (FOOTPRINT) 
15 

16 

17 es 

18 

20 





Tha 
=} 





oy 0 12 3 4 5 6 
7. 
| Time —> (ms) 
83.3 121 12.4 GGR Surge Current Characteristics 
86.7 126 11.4 GGT | : 
Figure 1 


Note 1. A transient suppressor is normally selected according to the reverse “Stand Off Voltage” (Va) which should be equal to or greater 
than the DC or continuous peak operating voltage level. 





af 
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Note 2. T3 suffix designates tape and reel of 2500 units. 
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SURFACE MOUNT PACKAGES (continued) 
PEAK POWER DISSIPATION — 1500 WATTS @ 1 ms SURGE (FIGURE 1) — CASE 403-03 





1000 143 
500 132 


200 





0 12 3 4 5 6 


SC  . Tine (ms) 
* Breakdown voltage tolerance is +5% for A suffix. Surge Current Characteristics 
“* T3 suffix designates tape and reel of 2500 units. 
Figure 1 
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TRANSIENT VOLTAGE SUPPRESSORS (continued) 


Automotive Transient Suppressors 


Automotive transient suppressors are designed for protection against over-voltage conditions in the auto electrical system includ- 
ing the “LOAD DUMP” phenomenon that occurs when the battery open circuits while the car is running. 





* Time constant = 10 ms, duty cycle < 1%, To = 25°C. 
Note: MR2535L is considered part of the rectifier product portfolio. 
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RF Products 





While Motorola is considered to be the supermarket for semiconduc- Power Transistors 
tor products, there is not category in which the selection is more 
diverse, or more complete, than in products designed for RF system ren Effect (TMOS) Se nce eae ee o- 111 
applications. From MOS and bipolar power and signal transistors to PI DOIAL sie eras suacg. qe este ave oye a eee aie weep 5-113 
tuning and switching diodes, Motorola’s RF components cover the Small-Signal Transistors 
entire spectrum from HF to microwave. Yet, product expansion 
continues — not only to keep pace with the progressive needs of the Selection by Package ................. 
industry, but to better serve the needs of designers for a reliable and LOW NGISE: & x ised ea ed Se eee ee 
comprehensive source of supply. . 
The immediate future will advance these Motorola objectives in two CAV: MATV and Class A Linear 
significant ways: High-Voltage ............. 0c eee eee 
1. Through the acquisition of the TRW RF Devices Division Motorola High- Speed Switches ................. 
immediately expands its existing product portfolio and manufacturing ; 
facilities in the important areas of high power linear transistors and UHF and Microwave Oscillators 
wave devices. With continuing full-scale operation of these erstwhile Complementary Devices ............... 
TRW facilities, there will be no interruption of service for these RE Amolifiers 
components. p 
Recently patented process breakthroughs in the field of dielectric High Power 
isolation will result in new monolithic integrated circuits with RF gain land Mobile/Portable................ 5-138 
and power levels that substantially reduce the component count of 
VHF/UHF designs. Base Slalom: i4.264 38 ind Aged tod es 5-139 
The selection tables on the subsequent pages include a number for TV Transmitters 
products that have been recently introduced. The acquired TRW ieee. : : 
product lines are not yet included, however, and a number of PAM pees Ultra Linear ..... <i 9-140 
significant new products are in the latter stages of development. For PAA Series — Integrated Assemblies ... 5-141 
a detailed description of these, please consult your Motorola sales Low Power 
representative or distributor. CATV Distributi 5.149 
ISIFIDUMON: | xca.0 oe a ee RES es s 
General Purpose Wideband .......... 5-144 
SHP and DHP Linear................ 5-147 
GRY Dien ii cites Swe Se eee 5-148 
RF Transceiver Modules ............... 5-148 
RF Chips 
Ordering and Shipping Information ....... 5-149 
Die Geometries ............000--0 eee 5-150 
Preferred Parts List ................... 5-151 
Storage and Handling Information ....... 5-151 
LNCVAlUTG: veltavardicacee ged aeheaaawas 5-152 
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RF Discrete Transistors 


In the following pages, the reader will find the most 
extensive group of RF Discrete Transistors offered by 
any semiconductor manufacturer anywhere in the 
world today. 

From Bipolar to FET, from Low Power to High Power, 
the user can choose from a variety of packages. They 











include plastic, metal can and ceramic that are micro- 

strip circuit compatible or surface mountable. These 

are designed for automated assembly equipment. 
Major sub-headings are TMOS FETs, Power Bipolar 


and Small Signal Bipolar. 
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RF Power TMOS FETs 


Motorola RF Power MOSFETs, (trademark TMOS), are constructed using a planar process to enhance manufacturing 
repeatability. They are N-channel field effect transistors with an oxide insulated gate which controls vertical current flow. 

Compared with bipolar transistors, RF Power FETs exhibit higher gain, higher input impedance, enhanced thermal stability 
and lower noise. The FETs listed in this section are specified for operation in RF Power Amplifiers and are grouped by frequency 
range of operation and type of application. Arrangement within each group is by order of first voltage then increasing output 
power. 


TO 150 MHz HF/SSB 
For military and commercial HF/SSB fixed, mobile, and marine transmitters. 








28 Volts 





2 30 0.6 17 ~30 —60 1.5 211-07/2 
: 150 4.7 15 ~30 ~60 0.6 211-11/2 


211-07/2 
211-11/2 
368-01/2 
368-01/2 





Vpp = 50 Volts 





(1) To be introduced (continued) 


New introductions 
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RF POWER TMOS FETs (continued) 


TO 225 MHz VHF AM/FM 
For VHF military and commercial aircraft radio transmitters. 





28 Volts 





14/150 211-07/2 


16/150 211-07/2 
14/150 319B-01/1 
16/150 211-07/2 
10/175 211-11/2 
10/175 375-01/2 
15/150 211-07/2 
12.3/150 211-11/2 
11.8/150 211-11/2 
14/225 375-01/2 
14/225 333-04/1 





Vpp = 50 Volts 


13/175 : 211-11/2 
16/175 375-01/2 
17/225 375-01/2 





TO 500 MHz UHF AM/FM 
For VHF/UHF military and commercial aircraft radio transmitters. 


13.5/400 244-04/3 
13.6/400 244-04/3 
(244-04/3 





12/400 375-01/2 
10/400 333-04/1 


375-01/2 








(1) To be introduced 


New introductions 
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RF Power Bipolar Transistors 


Motorola’s broad line of bipolar RF power transistors are characterized for operation in RF power amplifiers. Typical applications 
are in military and commercial landmobile, avionics and marine radio transmitters. Groupings are by frequency band and type 
of application. Within each group, the arrangement of devices is by major supply voltage rating, then in the order of increasing 
output power. Details of package dimensions begin on Page 62. All devices are NPN polarity except where otherwise noted. 


HF Transistors 


1.5-30 MHz, HF/SSB 


Designed for broadband operation, these devices feature specified Intermodulation Distortion at rated power output. Applications 
include mobile, marine, fixed station, and amateur HF/SSB equipment, operating from 12.5, 13.6, 28 or 50 volt supplies. 















Vcc = 12.5 or 13.6 Volts 


3 PEP/CW 221A-04/1 
12 PEP/CW 221A-04/1 
12.5 PEP/CW 211-07/1 
15 PEP/CW ; : 221A-04/2 
20 PEP/CW 211-07/1 
40 PEP/CW 221A-04/2 
100 PEP/CW 211-11/1 





Vcc = 28 Volts 


10 PEP/CW : 211-07/1 
15 PEP/CW : 221A-04/1 
25 PEP/CW 211-07/1 
25 PEP/CW 145A-09/1 
40 PEP/CW 211-07/1 
40 PEP/CW ; 221A-04/2 
80 PEP/CW ; 211-11/1 
80 PEP/CW 145A-10/1 
150 PEP/CW ; 211-11/1 


Vcc = 50 Volts 


25 PEP/CW ; ; 211-11/1 

75 PEP/CW 211-07/1 
150 PEP/CW 211-11/1 
150 PEP/CW 211-11/1 
150 PEP/CW : 211-11/1 
250 PEP/CW ; 211-11/1 
600 PEP/CW ; 368-01/1 


14-30 MHz, CB/AMATEUR BAND 
These HF transistors are designed for economical, high-volume use in CW, AM and SSB applications. 
Vcc = 12.5 or 13.6 Volts 





221A-04/1 
221A-04/1 
211-07/1 
145A-09/1 
211-07/1 
145A-09/1 
211-11/1 
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HF TRANSISTORS (continued) 


27-50 MHz, LOW-BAND FM BAND 
For use in the FM “Low-Band,” for Mobile communications. 


221A-04/1 
221A-04/2 
211-11/1 





VHF Transistors 


30-200 MHz BAND 


Designed for Military Radio and Commercial Aircraft VHF bands, these 28-volt devices include the all-gold metallized MRF314/ 
15/16/17 high-reliability series. 











28 Volts 


10/175 
13/175 
8.4/175 
13/136 
12/175 
11.8/175 
8.2/175 
11/136 
10/175 
10/150 
10/150 
7.6/175 
9/150 
9/150 
7/175 
6/136 
10/150 
9/150 
10/175 


79-04/1 
145D-01/1 
144B-05/1 
221A-04/2 
145D-01/1 
145D-01/1 
145A-09/1 
221A-04/2 
145D-01/1 

211-07/1 
145A-09/1 
145A-09/1 

211-07/1 
145A-09/1 
145D-01/1 
221A-04/2 

316-01/1 

316-01/1 
316A-01/1 





(4) Internal Impedance Matched 
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66-—88 MHz BAND 


Power output chains up to 25 watts output are obtainable in the international VHF FM “Mid-Band” for which these transistors 
are optimized. 





Vcc = 12.5 Volts 


79-05/5 
145A-09/1 
145A-09/1 
145A-09/1 





88-108 MHz, FM BROADCAST BAND 


These parts are designed for solid state transmitter applications in the FM broadcast band. They feature diffused ballast resistors 
and gold metallization that enhances long term reliability. 





136-174 MHz HIGH BAND 


The “workhorse” VHF FM High-Band is served by Motorola with the broadest range of devices and package combinations in 
the industry. 





12.5 Volts 








79-04/1 
26-03/1 
317D-02/2 
79-04/1 
145A-09/1 
211-07/1 
79-05/5 
221A-04/2 
145A-09/1 
221A-04/2 
145A-09/1 


(continued) 
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VHF TRANSISTORS (continued) 


211-07/1 
221A-04/2 
244-04/1 
145D-01/1 
145A-09/1 
145D-01/1 
145A-09/1 
145A-09/1 
145A-09/1 
221A-04/2 
211-07/1 
145A-09/1 
145D-01/1 
211-07/1 
145D-01/1 
145A-09/1 
211-07/1 
145A-09/1 
211-07/1 
316-01/1 
316-01/1 





225 MHz, ULTRA HIGH BAND 


Specifically designed and characterized for the 225 MHz band, these devices eliminate the guesswork required when adapting 
175 MHz characterized devices to this application. 








Vcc = 12.5 Volts 





79-04/1 
79-05/5 
145A-09/1 


145A-09/1 
145D-01/1 
145D-01/1 


(4) Internal Impedance Matched 
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UHF Transistors 


100-400 MHz BAND 


Stringent requirements of the UHF Military band are met by MRF325, 326, 327, 329, 2N6439 and 2N6985 types, with all-gold 
metal systems, specified ruggedness and programmed wirebond construction, to assure consistent input impedances for 
internally matched parts. Hi-Rel versions of these transistors are available upon request. 





60 79-05/5 
20 244C-01/1 
35 79-04/1 
35 79-04/1 
36 244-04/1 
12 244-04/1 
$7.0 244C-01/1 
9.5 244C-01/1 
8.8 244C-01/1 
4.4 244C-01/1 
5 244C-01/1 
2.5 244C-01/1 
2.2 316-01/1 
1.6 316-01/1 
2 827-01/1 
1.25 316A-01/1 
1.2 316-01/1 
1.3 744A-01/1 
0.7 316-01/1 
0.7 333-04/1 
0.85 827-01/1 
0.7 744A-01/1 
0.7 382-01/1 
0.85 827-01/1 





100-500 MHz BAND 


Similar to the 100—400 MHz transistors, these devices have bandwidth capabilities allowing their use to 500 MHz. All have 
nitride passivated die, gold metal systems, specified ruggedness and controlled wireband construction to meet the stringent 
requirements of military space applications. Hi-Rel versions are available upon request. 





15/400 305A-01/1 
12/400 244-04/1 
10/400 244-04/1 
7.5/500 744A-01/1 
7.9/500 382-01/1 





(4) Internal Impedance Matched 
(5) PNP 
(6) Internal Impedance Matched Push-Pull Transistors 
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UHF TRANSISTORS (continued) 


500-1000 MHz BAND 


Capable of operation in either class AB or C, the following device is designed for operation to 1 GHz. Gold metallized die, 
diffused emitter ballast resistors and a hermetic package make the MRA0510-50H suitable for industrial or military applications. 





28 Volts 





a ee 


400-512 MHz BAND 


Higher power output devices in this UHF power transistor series feature internally input-matched construction, are designed 
for broadband operation, and have guaranteed ruggedness under output mismatch and RF overdrive conditions. Devices are 





specified for handheld, mobile and base station operation. 





Vcc = 7.5 Volts 





12.5 Volts 








(4) Internal Impedance Matched 
(6) Internal Impedance Matched Push-Pull Transistors 
(7) Small signal gain. Po is Typ. 


New introductions 





5-118 


12.4/470 
10/470 


8/470 
6/470 


10/470 
13/500 
8/470 
10/470 
9/470 
8/470 
10/470 
9.5/470 
8/470 
10/512 


7.8/470 
7.8/470 
6.2/470 
4.9/512 
4.8/470 
6.3/470 
4.4/470 
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305C-01/1 


305A-01/1 
249-05/1 
249-05/1 





305A-01/1 
317-01/2 
79-04/1 
317D-02/2 
244-04/1 
79-05/5 
249A-01/1 
79-05/5 
244-04/1 
244-04/1 


221 A-04/2 
244-04/1 
244-04/1 


316-01/1 
244-04/1 
316-01/1 
316A-01/1 
316-01/1 
316-01/1 
316-01/1 








400-512 MHz BAND (continued) 





Vcc = 24 Volts 


13/470 
13/470 
11/470 
9/470 
9/470 
6.5/470 





Vcc = 28 Volts 


6.5/470 
6.5/470 
7.3/470 


800 MHz Transistors 
806-960 MHz BAND 





244C-01/1 

249A-01/1 
319-06/2 
319-06/2 
395-01/1 
827-01/1 






316A-01/1 
827-01/1 
333-04/1 





Designed specifically for the 800 MHz mobile radio band, types MRF840 through 847 offer superior gain and ruggedness, using 
the unique CS-12 package, which minimizes common-element impedance, and thus maximizes gain and stability. Devices are 


listed for mobile and base station applications. 




















bd Aiea 
i 


2.5 Volts — Class C (Except as Noted) 





10/870 
8/870 
8/870 

7.5/900 

7.5/900 

6.5/870 

6.5/870 
8/870 
7/900 
7/900 
8/870 
8/870 

8.5/870 
6/870 


6/870 
5.2/870 
4.3/870 
4.5/870 
Internal Impedance Matched 
Common Emitter 


) 
) 
) Common Emitter — Class AB 
2) Common Base 


New introductions 





5-119 


75/915 








Package/Style 


317-01/2 
317-01/2 
317-01/1 
751-02/1 

305B-01/1 

305C-01/1 
305A-01/1 
305-01/1 
317D-02/2 
305B-01/1 
305C-01/1 
305A-01/1 
319-06/2 
244-04/4 

319-06/1 

319-06/2. 

319-06/2 

319-06/2 





319-06/1 
319-06/1 
319-06/1 
319-06/1 
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800 MHz TRANSISTORS (continued) 


806-960 MHz BAND (continued) 





24 Volts 





305-01/1 
305-01/1 
305A-01/1 
319-06/2 
319-06/2 
319-06/1 
319-06/1 
333A-04/1 


9/960 244C-01/1 
8.5/960 319-06/2 
9/900 319-06/2 
8.5/960 319-06/2 
8/900 ; 319-06/2 
8/960 ; 319-06/2 
7.5/960 395-01/1 
7.5/960 : 319-06/2 
8/960 : 333A-02/2 
7.5/900 ; 333A-02/2 
7/960 : 398-01/1 





Microwave Transistors 


L-BAND PULSE POWER 


These products are designed to operate in short pulse width, 10 us, low duty cycle, 1%, power amplifiers operating in the 960 
to 1215 MHz band. All devices have internal impedance matching. The prime application is avionics equipment for distance 
measuring (DME), area navigation (TACAN) and interrogation (IFF). All devices offered with hermetic option. 





18 Volts — Class A & AB Common Emitter 


0.2 0.02 10 25 332-04/2 
0.2 0.02 10 25 332A-03/2 





(4) Internal Impedance Matched 


(6) Internal Impedance Matched Push-Pull Transistors 
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L-BAND PULSE POWER (continued) 












332-04/1 
332A-03/1 
332-04/1 
332A-03/1 
332-04/1 
332A-03/1 





332-04/1 
332A-03/1 
332-04/1 
332A-03/1 
332-04/1 
332A-03/1 
336-03/2 
332-04/1 
332A-03/1 
336-03/2 
336-03/2 














L-BAND LONG PULSE POWER 


These products are designed for pulse power amplifier applications in the 960 to 1215 MHz frequency range. They are capable 
of handling up to 10 us pulses in long pulse trains resulting in up to a 50% duty cycle over a 3.5 millisecond interval. Overall 
duty cycle is limited to 25% maximum. The primary applications for devices of this type are military systems, specifically JTIDS 
and commercial systems, specifically Mode S. Package type is hermetic. 





28 Volts — Class C Common Base 


36 Volts — Class C Common Base 










376A-01/1 


ul 





| MRFY EEE: 





New introductions 
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MICROWAVE TRANSISTORS (continued) 


2 GHz NARROWBAND CW 


The MRF2000 Series of NPN Silicon microwave power transistors are designed for common base service in amplifier or 
oscillator applications in the 1 to 2.3 GHz frequency range. 





28 Volts — Class B & C Common Base 





328F-01/2 
328F-01/2 
328F-01/2 
328F-01/2 
393-01/1 
393-01/1 





2.3 GHz NARROWBAND CW 


The MRW2300 Series are common-base configured transistors in hermetic packages with guaranteed performance charac- 
teristics at 2.3 GHz. They feature diffused ballast resistors and gold metallization for extreme ruggedness and reliability. All are 
available with TX equivalent screening. 








Vcc = 20 Volts 


328F-01/2 
328F-01/2 


328F-01/2 





3 GHz NARROWBAND CW 


The MRWS3000 Series are the industry’s first 100% VSWR tolerant 3 GHz devices. They are common-base configured in 
hermetic packages (w ) and rated for 28 volt operation. 









Vcc = 28 Volts 


328F-01/2 
328F-01/2 
328F-01/2 





(10) Available in flangeless package (Case 328-02/1) by placing suffix “F” after device number 
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0.6—2.7 GHz BROADBAND COMMON BASE 


The MicRoAmp transistor employs MOS capacitors and other matching elements to transform the input, and in some devices, 
the output impedance to a more manageable level prior to the point where package parasitics can reduce the bandwidth 
capability (U.S. Patent 3,713,006). These devices are assembled in common-base configuration and include an all-gold metal 
system and diffused ballast resistors for long life. Those epoxy-sealed devices followed by Note 11 are also available in hermetic 


packages and TX equivalent. 





22 V 





Vcc = 28 Volts 


(11) Hermetic package (393-01/1) is available by placing suffix “H” after device number 





1400-1700 
1400-1700 
1400-1700 
1400-1700 
1700-2000 
1700-2000 
1700-2000 
1700-2000 
2000-2300 
2000-2300 
2000-2300 
2000-2300 
2000-2300 
2300-2700 
2300-2700 
2300-2700 
2300-2700 


600—1000 
600-1000 
600-1000 
600-1000 
1000-1400 
1000-1400 
1000-1400 
1000-1400 
1200-1400 
500-1500 
1400-1700 
1400-1700 
1400-1700 
1400-1700 
1700-2000 
1700-2000 
1700-2000 
1700-2000 


5-123 


394-01/1 
394-01/1 
394-01/1 
394-01/1 
394-01/1 
394-01/1 
394-01/1 
394-01/1 
394-01/1 
394-01/1 
394-01/1 
394-01/1 
394-01/1 
394-01/1 
394-01/1 
394-01/1 
394-01/1 


394-01/1 
394-01/1 
394-01/1 
394-01/1 
394-01/1 
394-01/1 
394-01/1 
394-01/1 
402-01/1 
360A-01/1 
394-01/1 
394-01/1 
394-01/1 
394-01/1 
394-01/1 
394-01/1 
394-01/1 
394-01/1 
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MICROWAVE TRANSISTORS (continued) 


L-BAND CW, NARROWBAND, COMMON BASE 


The MRA1600 Series microwave power transistors is primarily intended for large-signal output and driver amplifier stages for 
satellite up/down links. Each is designed for Class C, common base amplifier applications. 


1600-1660 394-01/1 
1600-1660 394-01/1 





POWER OSCILLATORS 


These oscillator devices are common collector configuration with diffused ballast resistors, gold metallization and hermetic 
packages to provide high reliability in severe environmental conditions. Each is fully characterized for power oscillator 
applications. 























20/220 1.85/2.5 0.85/3 328F-01/3 








20/440 2.5/2 1.3/3 328F-01/3 
20/120 0.75/2.3 0.28/3.3 328F-01/3 
20/230 1.5/2.3 0.55/3.3 328F-01/3 
20/120 0.55/3 0.15/5 328F-01/3 
20/240 1.2/3 0.15/5 328F-01/3 





Linear Transistors 


The following sections describe a wide variety of devices specifically characterized for linear amplification. Included are low 
power and high power parts covering frequencies from 100 MHz to 4 GHz. 


TO 1 GHz, CLASS A 


These devices offer a selection of performance and price for linear amplification to 1 GHz. The “MRA” prefix parts are input 
matched and feature high overdrive and extreme ruggedness capability. 


10/1000 145D-01/1 
9/1000 145D-01/1 
8/1000 145D-01/1 

8/500 145D-01/1 


8/1000 244A-01/1 
7.5/1000 244A-01/1 
7/1000 244A-01/1 
6.5/1000 244A-01/1 





TO 2 GHz, CLASS A | 


The “RF” series offer low cost alternatives to matched devices primarily for use as pre-drivers and drivers to 2 GHz. 
Vcc = 20 Volts 


LL He 
yy _ Hi 


i 
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VHF ULTRA LINEAR FOR TV APPLICATIONS 


The following devices have been characterized for ultra-linear applications such as low-power TV transmitters in Band III. Each 
features diffused ballast resistors and an all-gold metal system to provide enhanced reliability and ruggedness. 





Vcc = 28 Volts 


5 15/225 2.5 244C-01/1 
10 10/225 2 145D-01/1 
14 14/225 1.5 316A-01/1 
20 8/225 1.5 211-11/1 
24 13/225 1 316A-01/1 
30 7.5/225 1 316A-01/1 
28 14/225 0.8 827-01/1 
90 (13) 10/225 1 316A-01/1 
100 (13) 13/225 0.8 827-01/1 


UHF ULTRA LINEAR FOR TV APPLICATIONS 


The following devices have been characterized for ultra-linear applications such as low-power TV transmitters in Band IV and 
V. Each features diffused ballast resistors and an all-gold metal system to provide enhanced reliability and ruggedness. 





Vcc = 50 Volts TMOS 





250 (13) 375-01/2 








20 Volts 






14/860 305B-01/1 
13/860 305B-01/1 
11.5/860 244C-01/1 
10.5/860 244C-01/1 
7/860 244C-01/1 


25 Volts 





9.5/860 — 60 8 244C-01/1 
8.5/860 — 60 11 244C-01/1 
8.5/860 = 54 6.2 244C-01/1 
8/860 —58 2.5 827-01/1 
8.5/860 —47 2.5 395-01/1 
9.5/860 —47 2.5 395-01/1 
8.5/860 —45 1.5 398-01/1 
9/860 — 0.6 398-01/1 





Vcc = 26 Volts 


30 (13) 8.5/860 | } 395-01/1 





Vec = 28 Volts 





6.5/860 : 395-01/1 
7/860 > ia 398-01/1 


7.5/860 ; 397-01/1 


(12) Vision Carrier: —8 dB; Sound Carrier: —7 dB, Sideband Carrier: — 16 dB 
(13) Output power at 1 dB compression in Class AB 
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LINEAR TRANSISTORS (continued) 


MICROWAVE LINEAR POWER 


Common emitter microwave devices are offered for a wide variety of uses in small and medium signal, Class A, AB and C 
applications up to 4 GHz. The use of all-gold metal systems, diffused ballast resistors and hermetic packaging results in devices 
that display excellent reliability even in military environment. Many part types are available with off-the-shelf TX equivalent 
screening. 





20 V 





400-01/1 
328E-01/2 
401A-01/1 
328G-01/1 

401-01/1 
328F-01/1 
328E-01/2 
401A-01/1 
328G-01/1 

401-01/1 
328F-01/1 
328E-01/2 
401A-01/1 

401-01/1 
328F-01/1 

400-01/1 
328E-01/2 
401A-01/1 
328G-01/1 

401-01/1 
328F-01/1 
328E-01/2 
401A-01/1 
328G-01/1 

401-01/1 
328F-01/1 

401-01/1 
328F-01/1 

400-01/1 
328E-01/2 
401A-01/1 

401-01/1 
328F-01/1 





= -3 ~-~ 4A OQOOoOd0od0°cono Sk ks a kk 
PRU woo wDD DOP FPPRPHWWWMDY Donon 


2900900900 
oo oo ol 





BIAS DEVICES 


The BT500 and BT500F bias devices are used to provide the proper bias point for Class AB linear amplifiers. They feature 
excellent thermal tracking and simple external circuitry. The BT500 is a hermetic, metal sealed device. 





Bias Devices for Class AB 28—50 Volt Transistors 


500 20-100 4 036-03/1 
500 20-100 4 211-07/1 


(14) Available in JTX equivalent by replacing “MRW” with “TX” prefix 





New introductions 
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RF Small-Signal 
Bipolar Transistors 


Motorola's broad line of RF Small-Signal Transistors 
includes NPN and PNP Silicon Bipolar Transistors 
characterized for low noise amplifiers, mixers, oscil- 
lators, multipliers, non-saturated switches and low- 
power drivers. 

These devices are available in a wide variety of 
package types: metal can, plastic Macro-X and 
Macro-T, Micro-X, ceramic and surface mounted. 
Most of these transistors are fully characterized with 
y or S parameters; and, in addition, parts with Hi Rel 
processing are available to meet unique customer 
requirements. 











RF Small-Signal Transistor 
Gain Characteristics 


Curve numbers apply to transistors 
listed in the subsequent tables. 


Selection by Package 


In small-signal RF applications, the package style is often 
determined by the end application or circuit construction tech- 
nique. To aid the circuit designer in device selection, the 
Motorola broad range of RF small-signal amplifier transistors 
is organized by package. Devices for other applications such 
as oscillators or switches are shown in the appropriate pre- 
ceding tables. These devices are NPN polarity unless oth- 
erwise designated. 


fr, GAIN BANDWIDTH PRODUCT (GHz) 





0.1 1 25 5 10 16 20 30 50 75 100 150 
Ic, COLLECTOR CURRENT (mA) 


PLASTIC SOE CASE 





Case 29-04/2, TO-226AA 


1000 


2 [pw fa 
70 
200 
a0 


1000 
eo [3 
— [soo [ase [8 
Le 


Lad 
o| i 
o{ 

0 fe o{ te |? 
| tooo | 12 | tooo | 15 | 2 
ooo | 12 | 4 
aCe of 5 
2000 | 10 | 8 
200 | 10 
aCIcse 2 Cee 
| tooo | 12 | tooo | 1s | 7 


(5) PNP . (continued) 
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PLASTIC SOE CASE (continued) 





Case 31 7A-01/2 — MACRO-T — continued 











Case 317D-02/2,3 






Case 318-07/ 


1000 1000 


8 | 500 
500 
oe 
| 500 
4 | 500 
Ee 
5 | 250_| 
aS 
[0 
Eon 
ee 
a 
ss 
4 | 500 
[500 
2_| 1000 
| 500 
| 500 
ered 


500 
30 
30 

500 

500 

500 

500 

500 





2000 


450 
450 


12.5 
12.5 


car 
2s 
a . 








13.5 
10.2 
12.5 


oe | we 
Or; N 


(5) PNP 
(15) Common Base Configuration 
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SELECTION BY PACKAGE (continued) 


PLASTIC SOE CASE (continued) 





Case 751-02/1 — SO-8 


400 
400 
200 
400 
200 
300 





CERAMIC SOE CASE 
Case 144D-06/1 









Case 244A-01/1,3 


| 300 200 


Case 244C-01/1 


Case 244D-01/1 


115 | 500 | 20 | 200 





Case 249A-01/1 





(5) PNP 
(15) Common Base Configuration 
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CERAMIC SOE CASE (continued) 





Case 303-01/ 


2.8 1000 
1000 1000 
2000 12.5 2000 


| | 00 | 165 | 500 
Case 305B-01/1 
- bees 











METAL CAN 
Case 20-03/10, TO-206AF 





(5) PNP 
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SELECTION BY PACKAGE (continued) 


METAL CAN (continued) 





-03/10, TO-206AF 


Case 20 





03/1 


Case 26 


TO-205AD 





04/1, 


Case 79 


16 


: 


(16) 


3 


aOR es eases 


— 30 


0 
0 


0 
0 


2 
3 


00 
0 


2 
3 


3.4 (16) 


= 





200 





5 
o) 
So 
op) 
=) 
So 
wz 
, 
= 
=) 
oe) 
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~~ 
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3S 
Yo) 
oe 
N 
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a 
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OQ 
9) 
5 
i=) 
oO 
wv 
, 
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N 


Poe | so | + [ares 


5) PNP 
(16) Typical 


( 
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Low-Noise 


The Small-Signal devices listed are designed for low noise and high gain amplifier mixer, and multiplier applications. Each 
transistor type is available in various packages. Polarity is NPN unless otherwise noted. 


MACRO-T | 317A-01/2 De gcc cee td ed oy oe 
PLS eae | MRFS71 a 


2Nes18 | MAFo42 
2N6679(18)| MRF952(18) | 


val — 2 
TO-226AA | 29-04/2 ane 
(5) PNP 


(17) Higher Voltage Version 
(18) Higher Current Version 








.1" Ceramic | 303-01/1 





57364 2 1 
NG 
SS 


Gain 
and 
Noise Figure 
versus 
Frequency 


Gy, ASSOCIATED GAIN (dB) 


NF, NOISE FIGURE (dB) 





f, FREQUENCY (GHz) 
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CATV, MATV and Class A Linear 








For Class A linear CATV/MATV applications. Listed according to increasing gain-bandwidth (fT) 


6/5 1200 


(5) PNP (continued) 
(19) Available in JTX equivalent by replacing “LT” with “TX” prefix 
(28) Output in volts according to DIN45004B 





























5 


| 
a 
oO 


| 
oO) 
on 
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+50 


1 (28) 


ff 
on 


| 
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NO 
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1.2 (28) 


+50 


| 
N 
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| 10/75 5000 2/500 
| 10/75 5000 1.8/500 


1.2 (20) 
: 





(Has Pj gp of 18.5 dBm Typ @ 4 GHz) 
High-Voltage 


These discrete devices are specially designed for CRT driver applications requiring high frequency response and high voltage, 
such as high resolution color graphics video monitors. Gold metallized dice are used to insure high reliability and improved 


ruggedness. 





NPN 


ce 


15-60 |1.5/10, —60| 1.5/—10 244D-01/2 





PNP 


15-60 1.5/10, —60; 1.5/-—10 79-04/1 
15- 1.2/25, —50 2/—10 79-04/1 





16) Typical 
19) Available in JTX equivalent by replacing “LT” and “TX” prefix 
20) Output in volts according to DIN45004B 


i 1 


New introductions 
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High-Speed Switches 


The transistors listed below are for use as high-frequency current-mode switches. They are also suitable for RF amplifier and 
oscillator applications. The devices are listed in ascending order of collector current. These devices are NPN polarity unless 
otherwise designated. 



















[08 iso *dYCSC 
zoo wo iC 


UHF and Microwave Oscillators 


The transistors listed below are for UHF and microwave oscillator applications as initial signal sources or as output stages of 
limited range transmitters. Devices are listed in order of increasing output power. 


2200 


751-02/1 





Complementary 
Devices 


The transistor complements listed are suitable for most 
applications requiring NPN and PNP devices of similar RF 
characteristics. Special matching of complementary transis- 
tors is available upon request. See indicated pages for 
specifications. 


2N2857 2N4958 
2N3866 2N5160 
2N5943 2N5583 
MRF904 MM4049 
MRF571 MRF521 
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RF Amplifiers 


Motorola's line of RF amplifiers is designed and 
specified for use in land mobile radios, CATV distri- 
bution systems and general purpose wideband 
amplification applications. They feature small size, 
matched inputs and outputs, high stability and guar- 
anteed performance specifications. For the user they 
offer the benefits of smaller and less complex system 
designs, in less time and at lower overall cost. 

Each amplifier uses modern transistor chips which 
are gold metallized and have silicon nitride passi- 
vation for increased reliability and long life. Chip and 
wire construction features MOS capacitors and laser 
trimmed nichrome resistors. Circuit substrates and 
metallization have been selected for optimum per- 
formance cost and reliability. 





RF AMPLIFIERS (continued) 
High Power 


Complete amplifiers with 50 ohm in/out impedances are available for a variety of applications including land mobile radios, 
base stations, TV transmitters and other uses requiring large-signal amplification, both linear and Class C. Frequencies covered 
range from 66 MHz to 960 MHz with power levels extending to 70 watts. 


Land Mobile/Portable 


The advantages of small size, reproducibility and overall lower cost become more pronounced with increasing frequency of 
operation. These amplifiers offer a wide range in power levels and gain, with guaranteed performance specifications for 





bandwidth, stability and ruggedness. 
136-174 MHz, VHF BAND — Class C 


ys 


oe 
77 7-2 ( 


B11 (7 
(1) To be introduced 
(21) Designed for Wide Range Poyt Level Control 


New introductions 
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136-150 
146-174 


403-440 
440-470 
400-440 
440-470 
470-512 
400-440 
440-470 
470-512 
400-440 
440-470 
400-440 
440-470 


400-440 
440-470 


820-850 
870-905 
890-915 
915-925 
820-850 
806-870 
870—905 
820-850 
806-870 
890-915 
870-950 


870-950 
870-950 
806-870 
806-890 
820-850 
870-905 
890-915 
915-925 


5-138 


301K-02/3 
301K-02/3 


301J-02/1 
301J-02/1 
700-04/1 
700-04/1 
700-04/1 
700-04/1 
700-04/1 
700-04/1 
700-04/1 
700-04/1 
700-04/1 
700-04/1 


830-01/1 
830-01/1 


413-02/1 
413-02/1 
413-02/1 
413-02/1 
301E-04/1 
301E-04/1 
301E-04/1 
301H-03/2 
301H-03/2 
301H-03/2 
301H-03/2 


301H-03/1 
301G-03/1 
301G-03/1 
301G-03/1 
301N-01/1 
301N-01/1 
301N-01/1 
301N-01/1 





Base Station 


The convenience of complete amplifiers for base station transmitters is offered for many two-way radio bands from VHF 
through the high-UHF cellular bands (806—960 MHz). Power levels to 120 W are available operating from 24 to 26 volt supplies. 
Class AB or Class A operation provides linear performance suitable in both analog and digital systems. 

The AMR/ACR series can optionally be modified in frequency, power and mechanical outline. Please contact your local 
MOTOROLA field sales office. 


145-225 MHz BAND — Class AB 


145-175 10 28 389K-01/1 
180-225 10 28 389K-01/1 


800-960 ; 389B-02/1 
890-960 389J-02/1 
800-960 389B-02/2 
865-900 389M-01/1 
935-960 389M-01/1 
860-960 389M-01/1 





(22) Class A device 
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HIGH POWER (continued) 


TV Transmitters 


These amplifiers are characterized for ultra-linear applications in Band IV and V TV transmitters. 





470-860 


470-860 
470-860 
470-860 
470-860 


PAM Series — Ultra Linear 


PAM devices are class A and class AB linear amplifiers with medium and high output powers in the VHF and UHF frequency 
range. They feature a wide dynamic range and a high third order intercept point. These high quality amplifiers are offered in 


7.5/860 
7/860 
10.5/860 
8/860 
10/860 


389B-02/1 


— 389N-01/1 


389B-02/1 
389P-01/1 
389H-01/1 





a heavy-duty machined housing and are ideal for applications in instrumentation, communications and electronic warfare. 
VHF BAND — Class A 


VHF/UHF BAND — Class A 


( 





12) Vision Carrier 


UHF BAND — Class A 


172-225 
172-225 


100-500 
100-500 
100-500 


100-500 
100-500 
100-500 


800-1000 
800-1000 
800-1000 
800-1000 
800-1000 
800-1000 
800-1000 
800-1000 
800-1000 
800-1000 


(13) Output power at 1 dB compression, in Class AB 


( 
( 
( 





17) Higher Voltage Version 


10 46 24 
10 46 28 


—8 dB; Sound Carrier = —7 dB; Sideband Carrier = —16 dB 


24) Vision Carrier = —8 dB; Sound Carrier = -—10 dB; Sideband Carrier = — 16 dB 
25) Composite Triple Beat in dB. Tones: —8, —11 and —16 dB 
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— 58 (25) 
~58 (25) 





389C-01/1 
389C-01/1 


389C-01/1 
389C-01/1 
389E-01/1 
389E-01/1 
389D-01/1 
389D-01/1 





389C-01/1 
389C-01/1 
389C-01/1 
389C-01/1 
389E-01/1 
389E-01/1 
389E-01/1 
389E-01/1 
389D-01/1 
389D-01/1 








PAA Series — Ultra Linear Integrated Amplifier Assemblies 


PAA and PAE integrated assemblies are class A amplifiers with internal power supply. Available in either 115 Vac or 220 
Vac operation. They provide high-gain, excellent linearity and can withstand any load VSWR. 


WIDE BAND, MEDIUM POWER — Class A 


1-200 389R-01/1 

1-200 389R-01/1 
30-450 389R-01/1 
30-500 389R-01/1 
30-500 ; 389R-01/1 
30-500 389R-01/1 
10-1000 ; 389R-01/1 


10-1000 . 389R-01/1 
10-1000 : 389R-01/1 

1-200 , 389R-01/1 

1-200 389R-01/1 
30-450 389R-01/1 
30-500 389R-01/1 
30-500 389R-01/1 
30-500 2 389R-01/1 
10-1000 389R-01/1 
10-1000 389R-01/1 
10-1000 389R-01/1 


WIDE BAND, HIGH POWER — Class A 


25-1000 5 42 115 + 46.5 389F-01/1 
25-1000 5 42 220 + 46.5 389F-01/1 


VHF BAND. HIGH POWER — Class A 


172-225 10 46 115 — 58 (25) 389F-01/1 
172-225 10 46 220 — 58 (25) 389F-01/1 
















VHF/UHF BAND, HIGH POWER — Class A 


100-500 
100-500 
100-500 





100-500 
100-500 
100-500 


UHF BAND, HIGH POWER — Class A 


800-1000 _ 


800-1000 
800—1000 
800—1000 
800-1000 
800-1000 
800-1000 
800-1000 
800-1000 


800-1000 
800-1000 
800-1000 
800-1000 
800-1000 
800-1000 
800-1000 
800-1000 
800-1000 
800-1000 
800-1000 
800-1000 


(25) Composite triple beat in dB. Tones: — 8, —11 and —16 dB 
(26) Includes directional wattmeter, filter and directional coupler 
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(40) Available in 19” rackmount (Case 389T-01/1) 
by changing prefix to “PAN.” 








389F-01/1 
389F-01/1 
389G-01/1 
389F-01/1 
389F-01/1 
389G-01/1 


389F-01/1 
389F-01/1 
389F-01/1 
389F-01/1 
389G-01/1 
389G-01/1 
389G-01/1 
389G-01/1 
389G-01/1 


389G-01/1 
389G-01/1 
389F-01/1 
389F-01/1 
389F-01/1 
389F-01/1 
389G-01/1 
389G-01/1 
389G-01/1 
389G-01/1 
389G-01/1 
389G-01/1 





New introductions 








Low Power 


The following categories describe a wide range of complete amplifier assemblies both hybrid and monolithic for use in CATV 
distribution systems, instrumentation, communications and military equipment. A variety of power levels and frequencies of 
operation are offered for many applications. 


CATV Distribution 


Motorola Hybrids are manufactured using fourth generation technology which has set new standards for CATV system 
performance and reliability. These hybrids have been optimized to provide premium performance in all CATV systems up to 
77 channels. 


HYBRIDS UP TO 60 CHANNELS AND 450 MHz 


714-04/1 
714-04/1 
714-04/1 
714-04/1 
714-04/1 
714-04/1 
714-04/1 
714-04/1 
714-04/1 
714-04/1 
714-04/1 
714-04/1 
714-04/1 
714F-01/1 





(28) Channels 2 and M13 @ M22 
(36) Available in reverse voltage (— 24 V) version (in Case 714C-04) by placing Suffix “R” after device number. 
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HYBRIDS UP TO 77 CHANNELS AND 550 MHz 








714-04/1 
714-04/1 
714-04/1 
714-04/1 
714-04/1 
714-04/1 
714-04/1 
714-04/1 
714-04/1 
714-04/1 


a MH 





(61/860) 


REVERSE AMPLIFIER HYBRIDS 


714-04/1 
714-04/1 
714-04/1 
714-04/1 





(16) Typical 

(29) Channels 2 and M30 @ M39 

(30) Channels 2 and A @ 7 

(36) Available in reverse voltage (— 24 V) version (in Case 714C-04) by placing Suffix “R” after device number. 
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LOW POWER (continued) 


450/550 MHz POWER DOUBLING HYBRIDS 


714-04/1 
714-04/1 





450/550 MHz FEEDFORWARD HYBRIDS (Case 774-01/2) 


825-03/1 
825A-02/1 
825-03/1 
825A-02/1 





General Purpose Wideband 


A wide range of hybrid and silicon monolithic amplifiers is offered for low level signal amplification. Package type, gain, 
frequency of operation, output level and supply voltage combinations can be selected to fit the design engineer’s specific 
requirements. 


50 © HYBRIDS (Case 31A-03/2) 

The MWA Series features excellent gain versus frequency flatness, temperature stability and are cascadable for high gain 
lineups. Construction techniques include thin film gold metal circuitry and hermetic TO-205AD package. MWA devices processed 
similarly to MIL-S-883, Method 5004.4, Class B, are available to special order. 


0.1-—600 
0.1-1000 
0.1—1000 
0.1-—1000 





1) To be introduced 

28) Channels 2 and M13 @ M22 

29) Channels 2 and M30 @ M39 

36) Available in reverse voltage (— 24 V) version (in Case 714C-04) by placing Suffix “R” after device number. 
39) NF @ f = 400 MHz 

41) Composite 2nd order IMD, 60 channel flat. 


i i 
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50 O-100 © HYBRIDS (Case 714-04/1) 
The general purpose hybrid amplifiers listed are for broadband system applications requiring superior gain and current stability 
with temperature. The 50 to 100 ohm input and output impedances help simplify designs. 


34.5/36.5 700/100 
33/34.5 600/200 
31.5/34 800/200 
33.5/35 900/100 





50 GO MONOLITHIC 
These monolithic amplifiers are fully cascadable and usable to frequencies over 3 GHz. External blocking capacitors are required 
along with an external bias resistor. Hermetic versions are available to special order in Case 303-01. 








Case 317-01 


DC—3000 
DC-3000 





Case 318A-05/4 





Case 303A-01/3 


DC—3000 
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LOW POWER (continued) 


STANDARD LINEAR HYBRIDS 

The CA series of RF linear hybrid amplifiers consists of a family of medium power, broadband gain blocks in the CATV industry 
standard “CA” package. These amplifiers were designed for multi-purpose RF applications where linearity, dynamic range and 
wide bandwidth are of primary concern. Each amplifier is available in various package options. For hermetic package option 
add suffix “H” to part number except where noted (32). Four parts are available as indicated in a low profile package. Hermetic 
package parts are in Case 826-01/1 (for positive supply) or 826-01/2 (for negative supply). 





(31) 


10-400 
10-350 
40-300 
1—200 
1—520 
5-200 
5-200 
1-200 
30-300 
30-300 
40-100 
40-100 
20-400 
40-100 
40-100 
40-550 
10-1000 
10-1000 
10-1000 
10—1000 
10-1000 


17/50 
33/50 
34/50 
18.5/50 
30/100 
34.5/100 
34.5/100 
35.5/100 
22/100 
22/100 
17.5/100 
17.5/100 
34/100 
17.5/100 
22/100 
17.7/50 
17/100 
17/100 
17/100 
15/100 
16/100 


8.5/300 
8/300 
5/300 

5.5/150 
8/500 

4.7/200 

4.7/200 
6/200 
5/100 
5/100 
4.5/70 
4.5/70 

7.5/400 
4.5/70 

3/70 
7/500 
7.5/1000 
7.5/1000 
7.5/1000 
8.5/1000 
8/1000 


44/300 
43/300 
40/300 
47/150 
37/500 
46/200 
46/200 
47/200 
46/300 
46/300 
40/70 
40/70 
45/300 
43/70 
36/70 
43/500 
40/1000 
40/1000 
40/1000 
41/1000 
41/1000 


24/200 
24/300 
15/160 
24/205 
24/330 
24/300 
24/300 
28/435 
24/230 
24/230 
— 19/125 
=19/125 
24/300 
— 19/155 
— 19/73 
24/425 
24/220 
12/380 
15/380 
28/400 
15/700 


714F-01/1 
714F-01/1 
714F-01/1 
714F-01/1 
714M-01/2 
714F-01/1 
714G-01/1 
714F-01/1 
714F-01/1 
714G-01/1 
714H-01/1 
714L-01/1 
714M-01/1 
714H-01/1 
714L-01/1 
714F-01/1 
714P-01/2 
714P-01/3 
714P-01/3 
714P-01/2 
714P-01/3 





(Example, CAR2800). 
(32) Not available in hermetic package 
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SHP and DHP Linear 


The SHP and DHP series of linear amplifiers consist of medium power, broadband, high gain amplifiers operating from 15 to 
28 volt supplies. Both their wide dynamic and frequency ranges make them suitable for use in instrumentation, communications 
and military equipments. 


SHP (Case 389A-01/1) 











36 


2:1 28 V/430 mA 2 @ 50 +50 @w 50 5 @ 100 

1.5 @ 200 +43 @ 200 6 w 200 

24 V/220 mA 0.8 @ 300 + 44 w 300 6 @ 300 

0.3 @ 550 + 36 @ 550 7.5 @ 550 

22 24 V/220 mA 0.8 @ 300 + 44 w 300 5 @ 300 
0.4 @ 450 + 38 @w 450 6 @ 450 
30—450 34 17931 24 V/330 mA 0.8 @ 300 + 43 @ 300 5.5 @ 300 

0.4 @ 450 + 38 @ 450 6 @ 450 

30-500 20 1.5:1 24 V/430 mA 2 @ 300 + 48 @ 300 9 @ 300 

1 @ 500 +41 @ 500 6 @ 500 


18 





10-1000 17 24 V/220 mA 0.4 @ 500 +40 @ 500 6.5 @ 500 
0.4 @ 1000 +39 @ 1000 7.5 @ 1000 
10-1000 17 15 V/400 mA 0.4 @ 500 + 40 @ 500 6.5 @ 500 
0.4 @ 1000 +39 @ 1000 7.5 @ 1000 
10-1000 15 0.8 @ 500 +43 @ 500 7.5 @ 500 


2:1 
= | 0.7 @ 1000 +42 @ 1000 8.5 @ 1000 
10-1000 15 2:1 15 V/700 mA 0.8 @ 500 +43 @ 500 7.5 @ 500 
0.7 @ 1000 +42 @ 1000 8.5 @ 1000 
DHP (Case 389-01/1) 










28 V/400 mA 




















36 2:1 28 V/870 mA 4@ 50 +53 @ 50 5.5 @ 100 
3 @ 200 +46 @ 200 6.5 @ 200 
30-500 36 1.5:1 24 V/600 mA 2 @ 300 +48 @ 300 5 @ 300 
1 @ 500 +41 @ 500 6 @ 500 
30-500 18 1.5:1 24 V/830 mA 4 @ 300 +51 @ 300 5.5 @ 300 
2 @ 500 +44 @ 500 6.5 @ 500 






10-1000 14 2:1 28 V/800 mA 1.5 @ 500 +45 @ 500 8 @ 500 
1.5 @ 1000 +44 @ 1000 9 @ 1000 

10-1000 32 2:1 28 V/600 mA 0.8 @ 500 + 43 @ 500 6.5 @ 500 
0.7 @ 1000 +42 @ 1000 7.5 @ 1000 
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LOW POWER (continued) 


CRT Driver 


These complete hybrid amplifiers are specifically designed for CRT driver applications requiring high frequency response and 
high voltage, such as high resolution color graphics video monitors. Gold metallized dice and substrates are used to insure 
high reliability and improved ruggedness. 


6 to >20 pF 714G-01/1 
6 to >20 pF 714H-01/1 
6 to >20 pF 826-01/1 
6 to >20 pF 826-01/1 


6 to >20 pF 714F-01/1 





RF Transceiver Modules 


These modules are designed for use in PC networks handling data rates up to 2 Mbps. Surface mount construction results in 
extremely small size — < 8 square inches of circuit board area. Each module provides high spectral purity and selectivity to 
prevent interference when used with other CATV signals on the cable interconnect system. 


817-02/1 
817-02/1 
817-02/1 
817-02/1 





Carrier Band Module 


This module is designed for use in MAP/IEEE 802.4 token bus LAN applications. Surface mount construction results in extremely 
small size and ruggedness. Modulation used is phase coherent FSK with the low tone being 5 MHz and the high tone 10 MHz. 





(33) Text fixtures available. To order add ‘“TF”’ suffix to device number 
(34) Insertion gain; 50 ohm source 
(35) Hi-Rel Hermetic packaged amplifier, manufactured compliant to MIL-A-28875 
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RF Chips 


Ordering and Shipping Information 


Minimum Order Requirements: 


In conjunction with Motorola corporate policy the mini- 
mum order, release or line/line shipment of standard prod- 
uct is $200. 

The minimum order, release or line item shipment of non- 
standard product is $2500 unless otherwise stated at the 
time of quotation, order entry or acknowledgement. 


Packaging: 


Multi-Pak — Motorola supplies all discrete semiconductors 
in the industry standard multi-pak. (Waffle type carrier, Figure 
1.) This is a 2 x 2 or 4 x 4 waffle type carrier with a separate 
hole for each die. Chips are 100% visually inspected with the 
rejects removed. There is no suffix associated with the multi- 
pak carrier. 


Circle Pak (CP Suffix) (See Figure 2) — The wafer is placed 
on a Sticky film before being sawed. Each wafer is completely 
sawed through with the back side against the PVC film. The 
die stick to the PVC film and maintain exact wafer orientation 
and spacing. This packaging method also offers the conve- 
nience of storage with original orientation and spacing even 
after a portion of the wafer is used. The evacuated plastic 
bag is thermally sealed holding the contents securely with no 
die movement. Die can be removed from the sticky film by 
a sharp ejector-pin pushing a die up and a vacuum needle 
manually picking it up. This package can also be handled by 
an automatic die loader with some minor adjustments. To 
order this package, the suffix CP must appear with the part 
number. 


Wafer Pak (WP Suffix) (See Figure 3) — The pak contains 
a wafer that is 100% electrically tested. With the rejects inked, 
the wafer is left unsawed and is packaged with protective 
cardboard in a vacuum sealed plastic bag. The WP suffix 
must appear after the chip part number. 


Heatspreader (See Figure 4) — Some chips (indicated by 
footnote in the preferred parts list) are also available mounted 
with eutectic bonding to copper heatspreaders that have been 
plated with nickel and gold. The use of heatspreaders 
increases thermal conductivity and allows solder reflow 
attachment of the die-heatspreader assembly. 
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TOP VIEW 
2.00 NOM 


oS 


2.00 
NOM 






TRANSLUCENT COVER 


CROSS SECTION 
COMPARTMENTED TRAY 


Figure 1. Multi-Pak (No Suffix) 
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Die Geometries 








Preferred Parts List 


Standard D.C. Parameters (at 25°C) — V(BR)CBO. V(BR)CEO:; V(BR)EBO: FE (d.c. current gain) 

Special Request Parameters — ICEo, Ices. !CEx: IEBO. VCE(sat), VBE(sat): Tf. CCB. CEB, NFE (ac), NF (Noise Figure), GPE 
Front Metallization Thickness — a minimum of 10,000 A 

Back Metallization Thickness — a minimum of 3,000 A-24,000 A 







































4.0x4.8 


AL | Au 
wa _[ AL a 
4x4 | AL | Au 
2.5x2.1 | Au | Au 
2.2x3.2 | Al | Au 
2.2x3.2 | Au | Au | 


4.0x4.8 Al 
Al 
Al 
Au 
Al 
Au 

va A LA 
Au 
Au 
Au 
Au 
Au 


2.5x2.1 
2.2x3.2 
2.2x3,2 
2.8 dia. 
2.8 dia. 
3.4x3.4 | 3.4x3.4 | Au | Au | 
3.6 dia. | 3.6dia. | Au | Au | 
2.75x3.75 | 2.75x3.75| Au | Au | 
2.75x3.75 | 2.75x3.75 
3.6dia. | 3.6dia. | Au | Au | 
2.2x2.2 | 2.22.2 
3.5 dia. | 2.16x4 
me [oa [a Lan 

4 Au 

Au 

u 


>| ri rl r|>r|e> 
Cc c/ec 


28dia. | Au | Au | 
2.8 dia. | Au | Au | 


>i Pr! > 
rana la ia = 


> 
Cc 


Pl Piri > 
c 


> 
c 


X 
X 


> 
c 


at ED 
4.0x2.6 | 4.0x2.6 | Au | Au | 
{texts | 4-8 4.0x2.6 | 4.0x2.6 


Samples available upon request, contact the Motorola Sales Office. “Available Packaging 

(35) To order CHIP mounted on a heatspreader, change prefix to “CH.” 

(36) To order high reliability chip with SEM qualifications and lot acceptance per MIL-STD-750 and 883, change prefix to “HD” or “HH” for die alone or die 
mounted on heatspreader respectively. 


> 


Storage and Handling Information 


It is recommended that all Motorola die be stored at room Special Electro-Static Discharge (ESD) precautions should 
temperature in an inert environment after removal of the seal be taken to avoid damaging the chips. Motorola recommends 
from the original shipping package. storage in the original ESD shipping package. 
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Literature 


Application Notes and Engineering Bulletins of special interest to designers of RF equipment are listed below and are available 
through Motorola sales offices or distributors. 


AN555 


AN593 


AN721 


AN758 
AN779 


AN790 
AN791 


AN793 
AN860 
AN878 
AN923 
AN938 
AN955 
AN1020 
AN1021 
AN1022 
AN1023 


AN1024 
AN1025 


AN1026 


AN1027 


AN1028 





Mounting Stripline-Opposed-Emitter (SOE) 
Transistors 

Broadband Linear Power Amplifiers Using 
Push-Pull Transistors 

Impedance Matching Networks Applied to RF 
Power Transistors 

A Two-Stage 1 kW Solid-State Linear Amplifier 
Low-Distortion 1.6 to 30 MHz SSB Driver 
Design 

Thermal Rating of RF Power Transistors 

A Simplified Approach to VHF Power Amplifier 
Design 

A 15-Watt AM Aircraft Transmitter Power Ampli- 
fier Using Low-Cost Plastic Transistors 

Power MOSFETs versus Bipolar Transistors 
VHF MOS Power Applications 

800 MHz Test Fixture Design 

Mounting Techniques for PowerMacro 
Transistor 

A Cost Effective VHF Amplifier for Land Mobile 
Radios 

A High Performance Video Amplifier for High 
Resolution CRT Applications 

A Hybrid Video Amplifier for High Resolution 
CRT Applications 

Mechanical and Thermal Considerations In 
Using RF Linear Hybrid Amplifiers 

Mounting Techniques for RF Hermetic 
Packages 

RF Linear Hybrid Amplifiers 

Reliability Considerations in Design and Use of 
RF Integrated Circuits 

Extending the Range of an Intermodulation Dis- 
tortion Test 

Reliability/Performance Aspects of CATV 
Amplifier 

35/50 Watt Broadband (160-240 MHz) Push- 
Pull TV Amplifier Band III 
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AN1029 
AN1030 
AN1032 
AN1033 
AN1034 
AN1037 
AN1038 


AN1039 
AN1040 


AN1041 


AN1103 


AN1106 


AN1107 


AR141 


AR144S 


AR165S 
AR176 


AR179 


AR305 


AR313 
AR346 


AR347 
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TV Transposers Band IV and V, Po = 0.5 W/ 
1W 

1 W/2 W Broadband TV Amplifier, Band IV and V 
How Load VSWR Affects Non-Linear Circuits 
Match Impedances in Microwave Amplifiers 
Three Balun Designs for Push-Pull Amplifiers 
Solid State Power Amplifier — 300 Watt, FM 
1.2 V, 40-900 MHz Broadband Amplifier With 
the TP3400 Transistor 

470-860 MHz — Broadband Amplifier — 5 W 
Mounting Considerations for Power 
Semiconductors 

Mounting Procedures for Very High Power RF 
Transistors 

Using the CR3424 for High Resolution CRT 
Applications 

Considerations in Using the MHW801/851 
Series RF Power Modules 

Understanding RF Datasheet Parameters 


Applying Power MOSFETs in Class D/E RF 
Power Amplifier Design 

Switching MOSFETs Suit Linear 500-W 
HF Amp 

RF Power MOSFETs 

New MOSFETs Simplify High Power RF Ampli- 
fier Design 

RF Power Transistors Catapult Into High-Power 
Systems 

Building Push-Pull, Multioctave, VHF Power 
Amplifiers 

Wideband RF Power Amplifier 

RF POWER FETs, Their Characteristics and 
Applications 

A Compact 1-kW 2-50 MHz Solid State Linear 
Amplifier 


EB17A 


EB27A 


EB29 


EB46 


EB53 


EB63 


Simple VHF Broadband Design Uses CQ Tran- 
sistor Lineup 

Get 300 Watts PEP Linear Across 2 to 30 MHz 
from this Push-Pull Amplifier 

The Common Emitter TO-39 and Its 
Advantages 

A Single-Device, 80-Watt, 50 Ohm VHF 
Amplifier 

Two VHF High Band Gain Blocks from 20 aB, 
30 Watt Amplifier Chain 

140 Watt (PEP) Amateur Radio Linear Amplifier 
2-30 MHz 


EB70A 


EB74 
EB77 
EB89 
EB90 


EB93 
EB104 


EB105 
EB107 


Frequency Multiplication Simplified by Internal 
Shield in MRF629 

A Ten Watt 225—400 MHz Amplifier 

A 60-Watt 225-400 MHz Amplifier-2N6439 

A 1-Watt, 2.3 GHz Amplifier 

Low-Cost VHF Amplifier has Broadband 
Performance 

60-Watt VHF Amplifier uses Splitting/Combin- 
ing Techniques 

Get 600 Watts RF from Four Power FETs 

A 30 Watt, 800 MHz Amplifier Design 
Mounting Considerations for Motorola RF 
Power Modules 


Consult your nearest Motorola sales office or franchised distributor for copies of desired notes. Copies may also be obtained 
by sending a check or money order to: Motorola Semiconductor Products Inc., Literature Distribution Center, RO. Box 20924, 
Phoenix, Arizona 85036. A maximum of ten are available free of charge. Quantities exceeding ten are $.15 each under 40 
pages or $.80 each for ap notes over 40 pages, or a complete set is available for $30.00. A complete set includes each note 
listed in the index that is still current and available at the time of request as well as any documents produced since the printing 
of the Ap Note Catalog. 
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Small-Signal Transistors, 
FETs and Diodes 


The following selector guides highlight semiconductors that are the Bipolar Transistors 
most popular and have a history of high usage for the most applica- 
MONS Plastic-Encapsulated.................. 5-156 


These selector guides cover a wide range of small-signal plastic and 
metal can semiconductors. 





A large selection of encapsulated plastic transistors, FETs and Plastic-Encapsulated Multiple ........... 5-162 
diodes are available for surface mount and insertion assembly tech- 
nology. Plastic packages include TO-92 (TO-226A), 1-Watt TO-92 Plastic-Encapsulated Surface 
(TO-226AE), SOT-23, SC-59, and SOT-223. Plastic multiples are MOUWAL. 25.02s3'e- hee dhte bane bogs BOER OOF 
available in 14-pin and 16-pin dual-in-line packages for insertion appli- 
cations: SO-8, SO-14 and SO-16 for surface mount applications. Metal-Can ............ecee ee eeeeceer.. 5-169 
Metal can packages are available for applications requiring higher 
power dissipation or having hermetic requirements. TO-18 Field-Effect Transistors 
(TO-206AA) and TO-39 (TO-205AD). 
JETS? -ncdantiscd. emcee Gu ean Rees Pere Oe ee 
MOSFETs ...........02020200eeeeess O74 
Surface Mount FETs .................. 5-176 


Tuning and Switching Diodes 


Tuning — Abrupt Junction.............. 5-178 
Tuning — Hyper-Abrupt Junction ........ 5-182 
Hot-Carrier — Schottky ................ 5-186 
SWITCHING 3.55245, 4 eat cae ae ea ee Oe TOT 
Multiple Switching .................... 5-189 
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Plastic-Encapsulated 
Transistors 


Motorola’s small-signal TO-226 plastic transistors 
encompass hundreds of devices with a wide variety of char- 
acteristics for general-purpose, amplifier and switching 
applications. The popular high-volume package combines 
proven reliability, performance, economy and convenience 
to provide the perfect solution for industrial and consumer 
design problems. All devices are laser marked for ease of 
identification and shipped in antistatic containers, as part 
of Motorola’s ongoing practice of maintaining the highest 
standards of quality and reliability. 





Table 1. Plastic-Encapsulated General-Purpose Transistors 


These general-purpose transistors are designed for small-signal amplification from dc to low radio frequencies. They are also 
useful as oscillators and general-purpose switches. Complementary devices shown where available (Tables 1—4). 





Case 29-04 — TO-226AA (TO-92) 





*Typical 
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Table 1. Plastic-Encapsulated General-Purpose Transistors (continued) 


Case 29-03 — TO-226AE (1-WATT TO-92) 





Table 2. Plastic-Encapsulated Low-Noise and Good heg Linearity 


These devices are designed to use on applications where good hrf linearity and low-noise characteristics are required: 
Instrumentation, hi-fi preamplifier. 





Case 29-04 — TO-226AA (TO-92) 





1 V7: Total Input Noise Voltage (see BC413/BC414 and BC415/BC416 Data Sheets) at Rg = 2.0 kQ, Ic = 200 wA, Vc = 5.0 Volts. 
2 Ne: Noise Figure at Rg = 2.0k, IC = 200 pA, VCE = 5.0 Volts. f = 30 Hz to 15 kHz. 

* “S” version. 
*™Rs = 10 kO, BW = 1. 
™*Rs = 500 0, BW = 
t Min 


00 MHz 
0 MHz 


dl 


1. 
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SMALL-SIGNAL BIPOLAR TRANSISTORS — PLASTIC-ENCAPSULATED TRANSISTORS 
(continued) 


Table 3. Plastic-Encapsulated Darlington Transistors 


Darlington amplifiers are cascade transistors used in applications requiring very high-gain and input impedance. These devices 
have monolithic construction. 





Case 29-03 — TO-226AE (1-WATT TO-92) 


1000 25K 200 1.5 1000 2.0 100 200 
1000 10K 100 1.5 100 0.1 125 10 


Case 29-04 — TO-226AA (TO-92) 








Table 4. Plastic-Encapsulated High-Current Transistors 
The following table is a listing of devices that are capable of handling a higher current range for small-signal transistors. 
Case 29-03 — TO-226AE (1-WATT TO-92) 


1000 100 
1000 100 








MOTOROLA MASTER SELECTION GUIDE REV 4 
5-158 





Table 5. Plastic-Encapsulated High-Voltage Amplifier Transistors 


These high-voltage transistors are designed for driving neon bulbs and indicator tubes, for direct line operation, and for other 
applications requiring high-voltage capability at relatively low collector current. These devices are listed in order of decreasing 
breakdown voltage (V(BR)CEO). 





Case 29-03 — TO-226AE (1-WATT TO-92) — NPN 





Case 29-03 — TO-226AE (1-WATT TO-92) — PNP 


| ECB 300 0.5 40 25 2.0 20 2.0 60 10 
EBC 300 0.3 25 30 0.5 20 2.0 50 10 
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SMALL-SIGNAL BIPOLAR TRANSISTORS — PLASTIC-ENCAPSULATED TRANSISTORS 
(continued) 


Table 6. Plastic-Encapsulated RF Transistors 


The RF transistors are designed for small-signal amplification from RF to VHF/UHF frequencies. They are also used as mixers 
and oscillators in the same frequency ranges. 





Case 29-04 — TO-226AA (TO-92) — NPN 





(2)AGC Capable 


Table 7. Plastic-Encapsulated High-Speed Saturated Switching Transistors 


The transistors listed in this table are specially optimized for high-speed saturated switches. They are heavily gold doped and 
processed to provide very short switching times and low output capacitance (below 6.0 pF). The transistors are listed in order 
of decreasing turn-on time (ton). 





Case 29-04 — TO-226AA (TO-92) — NPN 
25 35 10 





Case 29-04 — TO-226AA (TO-92) — PNP 
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Table 8. Plastic-Encapsulated Choppers 
Devices are listed in decreasing V(BR)EBO- 





Case 29-04 — TO-226AA = — NPN 





Case 29-04 — TO-226AA a) — PNP 





“Typ 


Table 9. Plastic-Encapsulated Telecom Transistors 
These devices are special product ranges intended for use in telecom applications. 





Case 29-04 — - TO-226AA (TO-92) — NPN 
CBE 40 625 600 75 10 10 300 
EBC 300 625 500 25 1.0 10 40 
Case 29-04 — TO-226AA (TO-92) — PNP 
60 625 600 100 10 10 200 
300 625 500 40 1.0 10 40 


versio in 60 @ Io = 20 mA, VcE = 10 V. 
mes” vein. hee Min 40 @ Ic = 0.1 mA, VcE = 1.0 V. 
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Plastic-Encapsulated 
Multiple Transistors 


The manufacturing trend has been toward printed circuit 
board design with requirements for smaller packages with 
more functions. In the case of discrete components the use 
of the multiple device package helps to reduce board space 
requirements and assembly costs. 

Many of the most popular devices are offered in the stan- 
dard plastic DIP and surface mount IC packages. This 
includes small-signal NPN and PNP bipolar transistors, 
N-channel and P-channel FETs, as well as diode arrays. 





Specification Tables 


The following short form specifications include Quad and Dual bipolar transistors listed in alphanumeric order. Some columns 
denote two different types of data indicated by either bold or italic typeface. See key and headings for proper identification. 
This applies to Table 1 and 2 of this section only. 
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Table 1. Plastic-Encapsulated Multiple Transistors — Quad 


The following table is a listing of the most popular multiple devices available in the plastic DIP package. These devices are 
available in NPN, PNP, and NPN/PNP configurations. (See note.) 





Case 646-06 — TO-116 


O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 





“Typ 
NOTE: Some columns show 2 different types of data indicated by either bold or italic typefaces. See key and headings. 


Table 2. Plastic-Encapsulated Multiple Transistors — Quad Surface Mount 


The following table is a listing of the most popular multiple devices available in the plastic SOIC surface mount package. These 
devices are available in NPN, PNP, and NPN/PNP configurations. 












Case 751B-03 — SO-16 


**NPN/PNP 
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Plastic-Encapsulated 
Surface Mount Transistors 


This section of the selector guide lists the small-signal 
plastic devices that are available for surface mount appli- 
cations. These devices are encapsulated with the latest 
state-of-the-art mold compounds that enhance reliability 
and exhibit excellent performance in high temperature and 
high humidity environments. This package offers higher 
power dissipation capability for small-signal applications. 





Table 1. Plastic-Encapsulated Surface Mount General-Purpose Transistors 


The following table is a listing of small-signal general-purpose transistors in the SOT-23 surface mount package. These devices 
are intended for small-signal amplification for DC, audio, and lower RF frequencies. They also have applications as oscillators 
and general-purpose, low voltage switches. 


Pinout: 1-Base, 2-Emitter, 3-Collector 
Devices are listed in order of descending breakdown voltage. 











Case 318-07 — TO-236AB (SOT-23) — NPN 
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Table 2. Plastic-Encapsulated Surface Mount Switching Transistors 


The following table is a listing of devices intended for high-speed, low saturation voltage, switching applications. These devices 
have very fast switching times and low output capacitance for optimized switching performance. 


Pinout: 1-Base, 2-Emitter, 3-Collector 








Table 3. Plastic-Encapsulated Surface Mount VHF/UHF Amplifiers, Mixers, Oscillators 


The following table is a listing of devices intended for small-signal RF amplifier applications to VHF/UHF frequencies. These 
devices may also be used as VHF/UHF oscillators and mixers. 


Pinout: 1-Base, 2-Emitter, 3-Collector 







Case 318-07 — TO-236AB (SOT-23) — NPN 


Case 318-07 — TO-236AB (SO 


Table 4. Plastic-Encapsulated Surface Mount Choppers 


The following table is a listing of small-signal devices intended for chopper applications where a higher than normal V(BR)CEO 
is required in the circuit application. 


Pinout: 1-Base, 2-Emitter, 3-Collector 





Case 318-07 — TO-236AB (SOT-23) — PNP 
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SMALL-SIGNAL BIPOLAR TRANSISTORS — PLASTIC-ENCAPSULATED SURFACE MOUNT 
TRANSISTORS (continued) 


Table 5. Plastic-Encapsulated Surface Mount Darlingtons 


The following table is a listing of small-signal devices that have very high hee and input impedance characteristics. These 
devices utilize monolithic, cascade transistor construction. 


Pinout: 1-Base, 2-Emitter, 3-Collector 
Devices are listed in order of descending hFe. 






Case 318-07 — TO-236AB (SOT-23) — NPN 





Case 318-07 — TO-236AB (SOT-23) — PNP 


ee a ee ee ee ee ee ae 





Tabie 6. Plastic-Encapsulated Surface Mount Low-Noise Transistors 


The following table is a listing of small-signal devices intended for low noise applications in the audio range. These devices 
exhibit good linearity and are candidates for hi-fi and instrumentation equipment. 

Pinout: 1-Base, 2-Emitter, 3-Collector 

Devices are listed in order of ascending NF. 





Table 7. Plastic-Encapsulated Surface Mount High-Voltage Transistors 
The following table is a listing of small-signal high-voltage devices designed for direct line operation requiring high voltage 
breakdown and relatively low current capability. 


Pinout: 1-Base, 2-Emitter, 3-Collector 
Devices are listed in order of descending breakdown voltage 









Case 318-07 — TO-236AB (SOT-23) — NPN 
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Table 8. Plastic-Encapsulated Surface Mount Drivers 
The following is a listing of small-signal devices intended for medium voltage driver applications at fairly high current levels. 
Pinout: 1-Base, 2-Emitter, 3-Collector 


Case 318-07 — TO-236AB (SOT-23) — NP 


K 1G 80 50 100 100 
AM 80 20 4 50 





Table 9. Plastic-Encapsulated Surface Mount RF Transistors 


The following table is a listing of small-signal RF transistors intended for low-noise, high-power gain, Class A, AB or C amplifiers. 
These devices are used as pre-drivers in power amplifier applications. 


Pinout: 1-Base, 2-Emitter, 3-Collector 








TO-236AB (SOT-23) — NPN 


—_, a —h 
“TODAS TASHHRO 
(oo) 

. wo 


— Se 9 
latin 





Table 10. Plastic-Encapsulated Surface Mount Switching Transistors 
Pinout: 1-Base, 2-Collector, 3-Emitter, 4-Collector 





Case 318E-04 — SOT-223 — PNP 
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SMALL-SIGNAL BIPOLAR TRANSISTORS — PLASTIC-ENCAPSULATED SURFACE MOUNT 
TRANSISTORS (continued) 


Table 11. Plastic-Encapsulated Surface Mount Darlingtons 
Pinout: 1-Base, 2-Collector, 3-Emitter, 4-Collector 





Case 318E-04 — SOT-223 — NPN 


Case 318E-04 — SOT-223 — PNP 


zee | | Te Pt 





Table 12. Plastic-Encapsulated Surface Mount High-Voltage Transistors 
Pinout: 1 
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Metal-Can 
Transistors 


Metal-can packages are intended for use in industrial appli- 
cations where harsh environmental conditions are encoun- 
tered. These packages enhance reliability of the end products 
due to their resistance to varying humidity and extreme tem- 
perature ranges. 





Table 1. Metal-Can General-Purpose Transistors 


These transistors are designed for DC to VHF amplifier applications, general-purpose switching applications, and complementary 
)CEO within each package group. 


Case 22-03 — T 
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SMALL-SIGNAL BIPOLAR TRANSISTORS — METAL-CAN TRANSISTORS (continued) 


Table 2. Metal-Can High-Gain/Low-Noise Transistors 
These transistors are characterized for high-gain and low-noise applications. Devices are listed in decreasing order of NF. 





Case 22-03 — TO-206AA (TO-18) — NPN 





Table 3. Metal-Can High-Voltage/High-Current Transistors 


The following table lists Motorola standard devices that have high collector-emitter breakdown voltage. Devices are listed in 
decreasing order of V(BR)CEO within each package type. 


500 
500 
100 
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Table 4. Metal-Can Switching Transistors 


The following devices are intended for use in general-purpose switching and amplifier applications. Within each package group 
shown, the devices are listed in order of decreasing turn-on time (ton). 





Case 22-03 — TO-206AA (TO-18) — NPN 


60 1000 35 500 50 300 
18 200 40 10 0.2 1.0 500 
18 500 20 10 , 1.0 400 


500 40 100 40 500 0.5 500 50 175 
500 50 1000 25 500 0.6 500 50 150 
100 40 1500 30 1000 0.9 1000 100 180 
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JFETs 


JFETs operate in the depletion mode. They are available 
in both P- and N-channel and are offered in both Thruhole 
and Surface Mount packages. Applications include general- 
purpose amplifiers, switches and choppers, and RF amplifiers 
and mixers. These devices are economical and very rugged. 
The drain and source are interchangeable on many typical 
FETs. 





Table 1. JFET Low-Frequency/Low-Noise 


The following table is a listing of small-signal JFETs intended for low-noise applications in the audio range. These devices 
exhibit good linearity and are candidates for hi-fi and instrumentation equipment. 


Case 29-04 — TO-226AA (TO-92) — N-Channel 





Case 29-04 — TO-226AA (TO-92) — P-Channel 


1.0 0.001 50 
1.5 0.001 50 
2.0 0.001 50 





“Typical 


Table 2. JFET High-Frequency Amplifiers 


The following is a listing of small-signal JFETs that are intended for hi-frequency applications. These are candidates for VHF/ 
UHF oscillators, mixers and front-end amplifiers. 





*Typical 
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SMALL-SIGNAL FIELD-EFFECT TRANSISTORS — JFETs (continued) 


Table 3. JFET Switches and Choppers 


The following is a listing of JFETs intended for switching and chopper applications. 


Case 29-04 — T 


Case 29-04 — TO-226AA (TO-92) — P-Channel 





*Typical 
“VGS(f) 
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MOSFETs 





Table 1. TMOS Switches and Choppers 


The following is a listing of small-signal TMOS devices that are intended for switching and chopper applications. These devices 
offer low rpS(on) Characteristics. 





Case 29-03 — TO-226AE (1-WATT TO-92) — N-Channel 





Case 29-04 — TO-226 
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Table 1. TMOS Switches and Choppers (continued) 








Case 370-01 (FETDIP) — N-Channel 





Case 370-01 ( 


0.8 0.8 450 100 50 100 100 100 
0.8 0.8 450 100 50 100 100 106 
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Surface Mount FETs 


This section contains the FET plastic packages available 
for surface mount applications. Most of these devices are the 
most popular metal-can and insertion type parts carried over 
to the new surface mount packages. 





Table 1. JFET Surface Mount RF 


The following is a list of surface mount FETs which are intended for UHF/VHF RF amplifier applications. 
Pinout: 1-Drain, 2-Source, 3-Gate 





Case 318-07 — TO-236AB (SOT-23) — N-Channel 





**Max 


Table 2. JFET Surface Mount General-Purpose 


The following table is a listing of surface mount small-signal general purpose FETs. These devices are intended for small-signal 
amplification for DC, audio, and lower RF frequencies. They also have applications as oscillators and general-purpose, low- 
voltage switches. 


Pinout: 1-Drain, 2-Source, 3-Gate 





Case 318-07 — TO-236AB (SOT-23) — N-Channel 









TO-236AB (SOT-23) — P-Channel 


Oe 
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Table 3. JFET Surface Mount Choppers/Switches 
The following is a listing of small-signal surface mount JFET devices intended for switching and chopper applications. 
Pinout: 1-Drain, 2-Source, 3-Gate 













7 — TO-236AB (SOT-23)— N-Channel 





| TO-236AB (SOT-23) — P-Channel 


— 6W 125 30(t) ~30 3 6 a7 ~60 
: 6Y 300 45(t) ~30 0.8 25 -15 | -20 


Table 4. TMOS FET Surface Mount 


The following is a listing of small-signal surface mount TMOS FETs which exhibit low 'DS(on) Characteristics. 
Pinout: 1-Gate, 2-Source, 3-Drain 








Table 5. TMOS Surface Mount FETs 


Pinout: 1-Gate, 2-Drain, 3-Source, 4-Drain 
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Tuning Diodes — 
Abrupt Junction 


Motorola supplies voltage-variable capacitance diodes 
serving the entire range of frequencies from HF through UHF. 
Used in RF receivers and transmitters, they have a variety 
of applications, including: 


Phase-locked loop tuning systems 
Local oscillator tuning 

Tuned RF preselectors 

RF filters 

RF phase shifters 

RF amplifiers 

Automatic frequency control 
Video filters and delay lines 
Harmonic generators 

e FM modulators 


Two families of devices are available: Abrupt Junction and 


Hyper Abrupt Junction. The Abrupt Junction family includes 


devices suitable for virtually all tuned-circuit and narrow- 
range tuning applications throughout the spectrum. 


Typical Characteristics 
Diode Capacitance versus Reverse Voltage 


C7, DIODE CAPACITANCE (pF) 
C7, DIODE CAPACITANCE (pF) 





06 1 #2 4 6 10 2 40 60 
Vp, REVERSE VOLTAGE (VOLTS! 


(See Tables 1 Thru 3) 


Cy, DIODE CAPACITANCE (pF) 
Cy, DIODE CAPACITANCE (pF) 





Vp, REVERSE VOLTAGE (VOLTS) 


(See Tables 4 And 5) 


5-178 


= & 
ee 
SEEDS TAGS SRE BAS hes Be US SS EES Ge 
0 2ARORO TEE BTAROD GO Cae Ow a 


Vp, REVERSE VOLTAGE (VOLTS) 
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1 2 3 5 
Vp, REVERSE VOLTAGE (VOLTS) 


(See Table 6) 











Tabie 1. General-Purpose Glass Abrupt Tuning Diodes 
High Q Capacitance Ratio @ 4.0 Volts/60 Volts 
The following is a listing of axial leaded, general-purpose, abrupt tuning diodes. These devices exhibit high Q characteristics. 













Case 51-02 — DO-204AA (DO-7) 





Table 2. General-Purpose Glass Abrupt Tuning Diodes 
High Q Capacitance Ratio @ 2.0 Volts/30 Volts 
The following is a listing of axial leaded, general-purpose, abrupt tuning diodes. These devices exhibit very high Q characteristics. 





*Suffix B = 5.0% 
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SMALL-SIGNAL TUNING AND SWITCHING DIODES — TUNING DIODES/ABRUPT JUNCTION 
(continued) 


Table 3. General-Purpose Glass Abrupt Tuning Diodes 
Capacitance Ratio @ 2.0 Volts/20 Volts 
The following is a listing of axial leaded, general-purpose, abrupt tuning diodes. These devices exhibit high Q characteristics. 









Case 51-02 — DO-204AA (DO-7) 


Tabie 4. General-Purpose Piastic Abrupt Tuning Diodes 
Capacitance Ratio @ 2.0 Voits/30 Volts 
The following is a listing of plastic package, general-purpose, abrupt tuning diodes. These devices exhibit high Q characteristics. 





Case 182-02 — TO-226AC (TO-92) — 2-Lead 
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Table 5. Surface Mount Abrupt Tuning Diodes 
Capacitance Ratio 2.0 Volts/30 Volts 


The following is a listing of surface mount abrupt junction tuning diodes intended for general-purpose variable capacitance 
circuit applications. 





Case 318-07 — TO-236AB (SOT-23) 





Table 6. Abrupt Tuning Diodes — Dual 


The following is a listing of abrupt tuning diodes that are available as dual units in a single package. 





Case 29-04 — TO-226AA (TO-92) 


*C 

“Each Diode 

***NOTE: Add a “T1” suffix to the part number to order the 7 inch/3000 unit reel. 
Add a “T3” suffix to the part number to order the 13 inch/10,000 unit reel. 
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Tuning Diodes — 
Hyper-Abrupt Junction 


The Hyper Abrupt family exhibits higher capaci- 
tance, and a much larger capacitance ratio. It is par- 
ticularly well suited for wider-range applications such 
as AM/FM radio and TV tuning. 


Typical Characteristics 
Diode Capacitance versus Reverse Voltage 











Figure 1. Diode Capacitance Figure 2. Diode Capacitance 
20 40 
18 -= 3 36 
& 16 32 
Hy 5 
S14 = 28 
E 12 S 24 
(a) <— 
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S = 
en: a 16 
S S212 
=e i 
ice 8 
2 4 
0 0 
0.3 0.5 1 2 3 = § 10 20 30 1 3 10 30 100 
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Figure 3. Diode Capacitance Figure 4. Diode Capacitance 
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Figure 6. Diode Capacitance 
Each Die 


Figure 5. Diode Capacitance 
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Vr, REVERSE VOLTAGE (VOLTS) 


Vr, REVERSE VOLTAGE (VOLTS) 


MVAM109/MV7005 
Figure 8. Capacitance versus Reverse Voltage 


MVAM108 
Figure 7. Capacitance versus Reverse Voltage 
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Vr, REVERSE VOLTAGE 


VOLTS) 
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Vr, REVERSE VOLTAGE 


MVANI25 
Figure 10. Capacitance versus Reverse Voltage 


MVAM115 
Figure 9. Capacitance versus Reverse Voltage 
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Vr, REVERSE VOLTAGE (VOLTS) 


iw 





Vr, REVERSE VOLTAGE (VOLTS) 
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SMALL-SIGNAL TUNING AND SWITCHING DIODES — TUNING DIODES/ 
HYPER-ABRUPT JUNCTION (continued) 


Figure 11. Diode Capacitance versus Reverse Voltage 
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NR 
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10 
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Table 2. Hyper-Abrupt Tuning Diodes for FM Radio and TV — Dual 





Case 318-07 — TO-236AB (SOT-23) 





“NOTE Add a “T1” suffix to the part number to order the 7 inch/3000 unit reel. 
Add a “T3” suffix to the part number to order the 13 inch/10,000 unit reel. 
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Table 3. Hyper-Abrupt Tuning Diodes for AM Radio — Single 


The following is a listing of AM, hyper-abrupt tuning diodes that have a large capacity range and are designed for low frequency 
Circuit applications. 





Case 182-02 — TO-226AC (TO-92) 
| 440 





Tabie 4. Hyper-Abrupt High Capacitance Voltage Variable Diode — Surtace Mount 
The following is a high capacitance voltage variable diode intended for AM radio applications and circuits requiring large tuning 


Capacitance 








Case 318E-04 — SOT-223 
Pinout: 1-Anode, 2, 4-Cathode, 3-NC 





Case 51-02 — DO-204AA (DO-7) 
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Hot-Carrier 
(Schottky) Diodes 


Hot-Carrier diodes are ideal for VHF and UHF mixer and 
detector applications as well as many higher frequency appli- 
cations. They provide stable electrical characteristics by elim- 
inating the point-contact diode presently used in many 
applications. 


Typical Characteristics 
Capacitance versus Reverse Voltage 





Cy, CAPACITANCE (pF) 
Cy, CAPACITANCE (pF) 
on 





Vp, REVERSE VOLTAGE (VOLTS) *EACH DIODE Vp, REVERSE VOLTAGE (VOLTS) 


(See Table 1) 


Table 1. Hot-Carrier (Schottky) Diodes 


The following is a listing of hot carrier (Schottky) diodes that exhibit low forward voltage drop for improved circuit efficiency. 





Case 182-02 — TO-226AC (TO-92) 


1.0 @ 20 V : 200 @ 35 V 
15@ 15V : 200 @ 25 V 
10@0V : 250 @ 3.0 V 


10@20V ; 200 @ 35 V 
15@15V : 200 @ 25 V 
10@0V ; 250 @ 3.0 V 
10@0V : 250 @ 3.0 V 
10@0V : 250 @ 3.0 V 





*Dual Diodes 
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Switching 
Diodes 


Small-signal switching diodes are intended for low current 
switching and steering applications. Hot-Carrier, PIN and 
general-purpose diodes allow a wide selection for specific 
application requirements. 


Typical Characteristics 
Capacitance versus Reverse Voltage 


Ct, DIODE CAPACITANCE (pF) 


Ht 





Vp, REVERSE VOLTAGE (VOLTS) 





(See Table 1) 


Table 1. PIN Switching Diodes 


The following PIN diodes are designed for VHF band switching and general-purpose low current switching applications. 





Case 182-02 — TO-226AC (TO-92) 
1.0 20 0.1@150 | 1.00@10mA 
2.0 15 0.1@25V |085@10mA 
Case 318-07 — TO-236AB (SOT-23) 
| 200 1.0 20 0.1@150 | 1.0@10mA 4R 8 
1.0 20 0.1@25V | 0.7@10mA 4D 8 


“NOTE: Add a “T1” suffix to the part number to order the 7 inch/3000 unit reel. 
Add a “T3” suffix to the part number to order the 13 inch/10,000 unit reel. 
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SMALL-SIGNAL TUNING AND SWITCHING DIODES — SWITCHING DIODES (continued) 


Table 2. General-Purpose Signal and Switching Diodes — Single 


The following is a listing of small-signal switching diodes in surface mount packages. These diodes are intended for low current 
switching and signal steering applications. 


Case 318-07 — TO-236AB (SOT-23) 





Table 3. General-Purpose Signal and Switching Diodes — Dual 


The following is a listing of small-signal switching diodes in surface mount packages. These diodes are intended for low current 
switching and signal steering applications. 


Case 318-07 — TO-236AB (SOT-23) 





FA AAOADNDA AH 


*NOTE: Add a “T1” suffix to the part number to order the 7 inch/3000 unit reel. 
Add a “T3” suffix to the part number to order the 13 inch/10,000 unit reel. 
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Multiple 
Switching Diodes 


Multiple diode configurations utilize monolithic structures fabricated by the planar process. They are designed to satisfy fast 
switching requirements as in core driver and encoding/decoding applications where their monolithic configurations offer lower 
cost, higher reliability and space savings. 


Isolated 
“NC Pint, 4, 6, 10, 13 


7 Diode 
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MULTIPLE SWITCHING DIODES (continued) 


Table 1. Diode Arrays 
Case 646-06 — TO-116 


Dual 10 Diode Array 
16 Diode Array 


8 Diode Common Cathode Array 
8 Diode Common Anode Array 
Dual 8 Diode Array 

7 Isolated Diode Array 


|_8 Isolated Diode Array 


Dual 10 Diode Array 

16 Diode Array 

8 Diode Common Cathode Array 
8 Diode Common Anode Array 
Dual 8 Diode Array 

7 Isolated Diode Array 

7 Diode Common Cathode Array 


8 Isolated Diode Array 





Case 648-08 





Case 751A-02 — SO-14 





Case 751B-03 — SO-16 
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In Brief... 


Motorola’s families of optoelectronic components encompass red 
and infrared GaAs emitters and silicon detectors that are well matched 
for a variety of applications. 


Emitters and Detectors 

Motorola emitters (LEDs) are manufactured to operate at wave- 
lengths of 660, 850 or 940 nanometers (nm). 

The 940 nm emitters are least expensive. They are well suited for 
aplications where close proximity to the detector tolerates a moderate 
mismatch in spectral response in exchange for lower cost. 

The 850 nm emitters have peak emission which almost exactly 
matches that of silicon detectors. These emitters are widely used 
where efficiency and high speed are of primary importance. 

The 660 nm emitters are well matched to the characteristics of 
low-cost plastic fiber and find wide use in fiber optics communications. 

Coupled with a line of silicon photodetectors with outputs tailored for 
specific applications (diodes, transistors, Darlingtons, triacs and 
Schmitt triggers). Motorola’s product line offers the engineer a choice 
of components that can result in optimum system design. 


Optoisolators 

Infrared emitting diodes optically coupled to silicon detectors with a 
wide selection of outputs provide at least 7500-volt isolation between 
input and output. UL recognition and VDE approval attest to their 
suitability under the most stringent conditions. 


Optointerrupters 

Infrared LEDs facing photodetectors in a wide range of slotted 
packages permit custom design of systems to virtually any physical 
requirement. A wide selection of outputs (transistor, Darlington, logic 
thyristor, etc.) offers an excellent match for a variety of applications. 


Fiber Optics 

Low cost components offer 10 MHz bandwidth for short distance 
communications. High performance emitter detector components 
provide transmission up to several kilometers with bandwidths in 
excess of 100 MHz. 


Chips 
A number of LED and detector functions are available in chip form 
for hybrid system designs. 
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Optoelectronic 
Devices 
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Optointerrupters 


Fiber Optic Components 


Opto Chips 





Optoelectronic Devices 


infrared Emitting Diodes 


Motorola’s infrared emitting diodes are made by the liquid 
phase epitaxial process for long life and stability. They provide 
high power output and quick response at 660 nm, 850 nm or 
940 nm with low input drive current. 





Silicon Photodetectors 





A variety of silicon photodetectors are available, varying 
from simple PIN diodes to complex, single chip 400 volt triac 
drivers. They offer choices of viewing angle and size in either 
economical plastic cases or rugged, hermetic metal cans. 
They are spectrally matched for use with Motorola infrared Photodarlingtons 
emitting diodes. 


PIN Photodiodes — Response Time = 1 ns Typ 








MRD370 15/40 82-05/1 
MRD360 15/65 


MRD711 125/150 349-03/2 





MRD821 
















MRD3010 5 100 250 10 | 82-05/3 
MRD301 1 2 100 250 10 
MRD310 


MRD300 Photo Schmitt Triggers 
MRD3050 
MRD3051 
MRD3054 
MRD3055 
MRD3056 


Phototransistors Photothyristors — Triac Drivers 
3.5 50 





















349C-02/3 


MRD750 1.0 
MRD5009| 20 | 1.0 
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Case 730A Surface-mountable Surface-mountable Wide-spaced (0.400") 


: butt-lead option gull-wing option lead form option 
Optoisolato rs Suffix R Suffix S Suffix T 
An optoisolator consists of a gallium arsenide infrared emit- special designs and selections for special applications. All 
ting diode, IRED, optically coupled to a monolithic silicon Motorola optoisolators are UL Recognized per File Number 
photo-detector in a light-shielding package. Motorola offers 54915 and VDE approved per Certificate Number 41853; all 
a wide array of standard devices and encourages the use of have Viso rating of 7500 Vac(pk). 


Transistor Output 
Pinout: 1-Anode, 2-Cathode, 3-N.C., 4-Emitter, 5-Collector, 6-Base 


2/2 
5/5 
1.2/1.3 
1.2/1.3 
1.6/2.2 
1.2/1.3 
1.2/1.3 
1.2/1.3 
1.2/1.3 
1.2/1.3 
5*/5* 
5*/4* 
1.2/1.3 
1.2/1.3 
5/5 
1.2/1.3 
1.6/2.3 
4.9*/4.5" 
3.8/5.6 
1.2/1.3 
5*/5* 
5*/4* 
5/5 
2/2 
1.6/2.3 
4.5*/3.5* 
6*/5.5* 
3.2/4.7 
3.2/4.7 
3.2/4.7 
So" 
1.6/2.3 
5*/4* 
7.6°/6.6" 
9.1*/7.9" 





“ton: tof 
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OPTOISOLATORS (continued) 


Transistor Output with No Base Connection 
Pinout: 1-Anode, 2-Cathode, 3-N.C., 4-Emitter, 5-Collector, 6-N.C. 


20 10 10 0.4 10 
50 10 10 0.4 10 
100 10 10 0.4 10 


AC Input — Transistor Output | 
Pinout: 1-LED 1 Anode/LED 2 Cathode, 2-LED 1 Cathode/LED 2 Anode, 3-N.C., 4-Emitter, 5-Collector, 6-Base 








Darlington Output 
Pinout: 1-Anode, 2-Cathode, 3-N.C., 4-Emitter, 5-Collector, 6-Base 


0.6°/17* 
0.6*/17* 
0.6*/17* 
125*/100* 
10/35 
10/35 


1/2 
80 
300 
0.6*/45* 
0.6*/45* 
1/2 
500 1/2 


Darlington Output with No Base Connection 
Pinout: 1-Anode, 2-Cathode, 3-N.C., 4-Emitter, 5-Collector, 6-N.C. 








Resistor-Darlington Output 
Pinout: 1-Anode, 2-Cathode, 3-N.C., 4-Emitter, 5-Collector, 6-Base 


1000 10 1 1 1 1 5*/100* 
1000 10 1 1 1 1 5*/100* 
200 | 1 5 1.2 50 20 5*/100* 





High Voltage Transistor Output 

Pinout: 1-Anode, 2-Cathode, 3-N.C., 4-Emitter, 5-Collector, 6-Base 
5*/5* 
5*/5* 
5*/5* 
5*/5* 


5*/5* 
1.2/2.2 
1.6/2.2 

4.5*/3.5* 


MONMNNMNNMNNN NDP NY 





“ton: toff 
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Triac Driver Output 
Pinout: 1-Anode, 2-Cathode, 3-N.C., 4-Main Terminal, 5-Substrate, 6-Main Terminal 


SCR Output 


1500 500 
1500 500 
3535 500 Min 
2500 500 Min 
2500 500 Min 

3000 RMS 

3000 RMS 
7500 500 
7500 500 
7500 500 
7500 500 
7500 500 
3535 500 
2500 500 
2500 500 





Schmitt Trigger Output 
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OPTOELECTRONIC DEVICES (continued) 
VDE Approved Optoisolators 


VDE has approved Motorola’s entire portfolio of DOME 
6-pin DIP OPTOISOLATORS against their Component 
Standard VDE0883 and has granted Motorola compliance 
with many VDE and IEC Equipment Standards per approval 
No. 41853 Nov. 26, 1985. 

VDE approval is based on mechanical and electrical 
performance of the new “DOME” package shown in Figure 
1. This 6-pin DIP package incorporates specially developed 
materials and assembly processes optimizing thermal and 
moisture stability while maintaining the high level of IRED life 
and isolation voltage. Most 6-pin DIP optoisolators are now 
made in this package, but in the near future, all will use the 
“DOME” construction. 


VDE0833 Component Standard 


Electrical ratings in this standard are: 
Isolation withstand voltages: 
3750 VRos, 1 min, Ta = 100°C 
9300 Vdc, 1 min, Ta = 100°C 
Isolation surge withstand voltage: 
10 kV per IEC 65, 50 discharges 
Isolation resistance: 
1011 0, 500 Vdc, Ta = 100°C 


Mechanica! ratings are shown in the table below. 


Equipment Standards Compliance 


With the approval of the “DOME” package to the Com- 
ponent Standard VDE0883 combined with their VDE 
approval ratings, a wide range of Equipment Standards are 
covered. The following table summarizes the optocouplers 


approved for many of the equipment standards and insu- 
lation levels. 


White Overmold (Epoxy) Creepage Path 


| SII 








LED DOME 
(Silicone) 
Lead Frame Detector 
we < 
Poa »S 
[17 = 


me 






Clearance 
Std. 
Lead Bend 







Clearance 0.4” Special 


“'T'’ Lead Bend 
1 


Thickness 
Through Insulation 


Figure 1. ‘‘DOME” Package 


Two levels of electrical interface, or insulation, are 
used: 1. Reinforced, or safe, insulation; 2. Basic 
insulation. 


Reinforced Insulation (sometimes referred to as ‘safe 
electrical isolation’) is required in an optoisolator interfacing 
between a hazardous voltage circuit, like an ac line, and a 
touchable safe extra low voltage (SELV) circuit. 

Basic Insulation is required in an optoisolator which inter- 
faces between a hazardous voltage circuit and a non-touch- 
able, extra low voltage (ELV) circuit. 


Examples for Safety Applications for Motorola VDE Approved DOME Optoisolators 












Office Machines 
Data Processing 
Telecommunication 
Electrical Household 
Industrial Controls 
Power Installations with 
Electronic Equipment 
Traffic Light Controls 
Alarm Systems 
Electrical Signal System for Railroads 
General Std. for Electrical Equipment 


Optoisolator Comp. Std. 





[mm] [mm] [kV RMS] [Q] 
8 8 0.5 3.75 7 x 106 
8 8 das 3.75 7 x 106 
8 8 a 2.50 2x 106 
6 6 0.4 3.0 (10)* 4 x 106 
8 8 a 2.5 1x 106 
8 8 = 2.70 1x 106 
8 8 = 2.50 4x 106 
8 8 oe 2.50 2x 106 
8 8 ae 2.0 2 x 106 
8 8 a 2.0 = 
8.5 8.3 (10.0) 


3.75 (10)* | 10x 1011 
(1) 


VDE Rating for Motorola Optoisolators 


All Motorola VDE Approved DOME Optoisolators meet or exceed the requirements of above listed VDE and DIN IEC Standards. 


* Impulse discharge withstand voltage. 


(1) To satisfy 8 mm creepage path on a PC board Motorola offers a special lead bend of 0.4 inch on all 6-pin dual-in-line optoisolators. Order by 


attaching ‘‘T” to the end of the Motorola part number. 


(2) VDE standards (translated into English language) and IEC standards can be ordered from the American National Standard Institute ANSI 
1430 Broadway, N.Y., N.Y. 10018, Sales Department, Phone 212-354-3300. 
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Optointerrupters 


An Optointerrupter consists of an infrared emitting diode 
facing a photodetector in a molded plastic housing. A slot in 
the housing between the emitter and detector provides a 
means for interrupting the signal. 

Motorola Optointerrupters are available in a wide selection 
of detector functions and housings to meet the specific needs 
of the system designer. The available variables are: 


Detector Output; 
Package Outline; 
Performance Level. 


The various options are listed in the table below. 

The generic number for Motorola Optointerrupters is 
MOC7. To construct the final device number for a specific 
unit, the generic number is followed by: 


@ asingle Digit representing the desired output function; 

@ asingle Letter representing the desired package; 

@ another single Digit indicating the desired performance 
level, as given in the table. 


In accordance with this code, the sample Part Number at 
the bottom of the table (MOC75T2) represents a logic output 
interrupter in a flanged package with an LED trigger current 


Example 
of part number 
construction 


Vv 


Case 354-02 Case 354A-01 Case 354E-01 Case 354G-01 


K H W 


Low Profile Horizontal Dual-Channel 





Case 3685- 01 | Case 374- o1 : Case 792- 01 


These standard jAleilipiok packages can be supplemented with custom 
packages. For details consult your Motorola Sales Representative. 


of 15 mA. Parts that can be constructed within the above 
guidelines are readily available. 


MOC75T2 is a flanged, logic output interrupter with LED trigger 
current of 15 mA. 





Custom package outlines are available also. Consult your sales representative for information. 


Fixed-Specification Optointerrupters (ViBR)CEO = 30 V) 





TRANSISTOR OUTPUT 





DARLINGTON OUTPUT 


125/150 
125/150 
125/150 
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Fiber Optic Components 


Emitters 


Motorola offers three families of emitters for fiber optic 
systems. 


@ “High Performance” family in hermetic Case 210 for sys- 
tems requiring greater than 100 MHz analog bandwidth 
over several kilometers. 


e@ “MOD-LINE” family in plastic Case 366 provides mod- 
erate performance (60 MHz) over moderate distances (500 
meters). 


e “FLCS” family in unique FLCS package is designed for 
applications requiring low cost, speeds up to 10 MHz and 
distances under 200 meters. (The FLCS package serves 
as its own connector.) It is used with inexpensive 1000 
micron core fiber (Eska SH4001). 


Detectors 


Detectors are available with a variety of output configu- 
rations that greatly affect Bandwidth and Responsivity. 


All Motorola fiber optic components, except the FLCS fam- 
ily, are designed for use with 100 micron (or larger) core glass 
fiber and fit directly into the following industry standard con- 
nector systems. AMP #228756-1, AMPHENOL #905-138- 
5001, OFT! #PCRO01. 





Emitters 





209-02/1 


= — 
7 _ 


366-01/1 
366-01/1 
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Photodetectors 





210A-01/1 
366-01/2 
363B-01/3 


363B-01/2 
363B-01/2 


Vcc Range 
0.035 0.035 4—6 210D-01/1 
0.010 0.010 4-6 
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II 


ase 


ollector 
mitter 


ate 
athode 








Front Metallization Thickness — a minimum of 10,000 A 
MECHANICAL SPECIFICATIONS Back Metallization Thickness — a minimum of 15,000 A 















Anode |Cathode 


A: 
. 







Base 


Se 


Driver 


Bees aus eee a 


anode [cattose] 


pocs| es0 | 7 | eae [asda] a | wm | = | | 


Samples available upon request, contact the Motorola Sales Office. “Available Packaging 


ek 
HFT 
mW/ 
— | 5 10 | cme 
(Full Cycle 


IT(RMS) 
50-60 Hz) 100 | mA 
Off-State Output VDRM 
Terminal Voltage 400 | Volts 
Peak Blocking Current 
(VDRM = 400 V) 10 | 100 | nA 


MFOEC1200 
Peak Wavelength 
(IE = 100 mAdc 


) 
Total Power Out Po 
(IF = 100 mA) 120 
Forward Voltage VE 

(l—F = 100 mA) 1 
MLEDC1000 Ap 

Peak Wavelength 

(IF = 50 mA) 

Total Power Out Po 

(IF = 50 mA) 2 _ mW 

Forward Voltage VE 

(l—E = 50 mA) 1.5 | Volts 
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ELECTRICAL SPECIFICATIONS 






MRDC600 (continued) 
Inhibit Voltage 
(H = 20 mWicm2, 
MT1—MT2; 
voltage above 
which device will 
not trigger) 


MRDC800 
Light Required to Trigger 
(A = 940 nm, 
VIM = 3¥V, 
Rp = 150 9) 


On-State RMS Current 






MRDC100 

Responsitivity 
(VR = 20 V, pA/ 
A = 850 nm) 03 | 0.4 — | uw 


Dark Current ID 
(VR = 20 V,H = 0) 10 | nA 



















MRDC200 
Light Current 

(VCE = 5V, 
H = 5mWcm2) 


Collector-Emitter 
Breakdown Voltage 


(ICE = 100 uA) 


MRDC400 
Light Current IL 
(VCE = 5V, | 
H = 1 mWicm2) | 20 | mA 
Collector-Emitter V(BR)CEO 
Breakdown Voltage 
(IC = 1 mA) 45 — | Volts 


MRDC600 

Light Required to Trigger HFT 

(A = 940 nm, 

VIM= SV, mW/ 

RL = 150 Q) 5 10 | cm2 
Peak Repetitive Current IT 

(PW = 100 us, 

120 pps) 300 | mA 
Off-State Output VDRM 

Terminal Voltage 600 | Volts 
Peak Blocking Current 

(VDRM = 600 V) 500 | nA 
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Sensors 


Pressure Sensors Pressure Sensors .......... 000: eee eee 5-204 
The marriage of integrated circuit technology with the most 
advanced pressure sensor architecture now offers an unrivaled Temperature Sensors ..........--..+20-- 5-210 


combination of performance, reliability and design adaptability in a 
single monolithic pressure sensing element—the Motorola MPX series 
of pressure transducers. Available in three versions: 

Uncompensated for unlimited adaptability; 

Compensated and calibrated, for simplified circuit design; 

Signal compensation, for high-level output. 

This series of components provides both electrical and mechanical 
design-in options that uniquely fit the varying requirement of the 
system designer. 


Temperature Sensors 


The sensitivity of semiconductor junctions to variations in tempera- 
ture is utilized in a series of temperature-calibrated transistors that 





provide high temperature accuracy (+2% over a temperature range 
from —40° to +150°C at low cost). 
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Pressure Sensors 


Motorola pressure sensors combine advanced piezores- 
istive sensor architecture with integrated circuit technology 
to offer a wide range of pressure sensing devices for auto- 
motive, biomedical, consumer and industrial applications. 
Selection versatility includes choice of: 


Pressure Ranges in PSI: 
0 to 1.5, 0 to 7.5, 0 to 15, 0 to 30, 0 to 100 


Application Measurements: 
Absolute, Differential, Gage 


Sensing Options: 
Uncompensated, Temperature Compensated/Calibrated, 
Signal Conditioned (with on-chip amplifier) 


Package Options: 
Basic Element, Ported Elements for specific measurements 


Direct to the Factory, Technical Assistance 
Sensor Hotline 1-800-752-3621 





Electrical Characteristics 





Basic: Vg = 3 Vdc, Ta = 25°C 


10/1.5 
10/1.5 
10/1.5 
50/7 
50/7 
50/7 
100/15 
200/30 
200/30 
700/100 





10/1.5 , 
40/6 5 (wV/V/mmHg) 
50/7 0.8 
50/7 
100/15 
100/15 
200/30 
200/30 
700/100 


Signal Conditioned (On-Chip): Vs = 


100/15 
100/15 


(1) Based on end point straight line fit method. Best fit straight line linearity error is approximately 1/2 of listed value. 
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Typical Electrical 
Characteristic Curves 


Output Voltage versus Pressure 


Compensated MPX2100 














ha 
30 
8 25 S TYPL 
= OUTPUT = nee 
= a 
S mm 86S ance 
© 10 (TYP) 
alee 
Paces eee 
PSI 3.62 7.25 10.87 14.5 PS| 3.62 7.25 10.87 14,5 OFFSET 
PRESSURE PRESSURE (TYP) 
Typical-Output Voltage versus Pressure and Temperature for Temperature Error Band Limit and Typical Span and 
Compensated and Uncompensated Devices Offset Errors — Compensated Devices 
S 
£ 
Oo 
© 
ao 
ci 
tt 
~ 
s co) 
oO — 
= sa 
£ x 
= D 
a = 
2 2 
7h 3 
oc 
© 
[oa 
PSI Es 75 
kPa 0 10 20 30 40 50 TEMPERATURE (°C) 


PRESSURE DIFFERENTIAL 
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MOTOROLA’S PATENTED X-DUCER 


Excitation current is passed longitudinally through the 
resistor (taps and 3), and the pressure that stresses the 
diaphragm is applied at a right angle to the current flow. The 
stress establishes a transverse electric field in the resistor 
that is sensed as voltage at taps 2 and 4, which are located 
at the midpoint of the resistor. The single-element transverse 
voltage strain gauge can be viewed as the mechanical analog 
of a Hall effect device. 


Using a single element eliminates the need to closely match 
the four stress and temperature sensitive resistors that form 
a Wheatstone bridge design. At the same time, it greatly 
simplifies the additional circuitry necessary to accomplish 
calibration and temperature compensation. The offset does 
not depend on matched resistors but instead on how well the 
transverse voltage taps are aligned. This alignment is 
accomplished in a single photolithographic step, making it 
easy to control, and is only a positive voltage, simplifying 
schemes to zero the offset. 





Pressure/Vacuum Side Identification Table 


Motorola designates the two sides of the pressure sensor 
as the Positive Pressure (top) side and the Vacuum (back) 
side. The Positive Pressure side is the side containing silicon 
gel which protects the die from harsh media. The Motorola 
MPX pressure sensor is designed to operate with positive 


















MPX____D 


MPX____DP 
| MPX____GP 
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differential pressure applied (i.e., top side pressure is greater 
than or equal to back side pressure). 

The Positive Pressure side may be identified by using the 
example table below: 












Ordering Information... 


MPX10/50/100/200/700 Series (Uncompensated) 























| Absolute | Case 344-06 | = — | = — ~——|__MPX100A_—(|—MPX200A_ | 
MPX700D 
| Absolute Port | Case 350-01 | = — | =— | _MPx100aP_ | MPXx200AP_ | 
| Absolute Stovepipe | Case 371-03 | = — | ~=— _—'|_-mPxtooas_ | MPx200as_ | 
| Absolute Axial | Case 371-cot | =— | = — __—i|_ MPXt00ASX_ | MPX200ASX_| 
MPX700DP 
MPX700GP 
MPX700GVP 
MPX7006S 
MPXi0Gvs | MPX50GvS | MPX100GVS MPX700GVS 
MPX7006SX 
Case 371-01 MPX700GVSX 


MPX2000 Series (Temperature Compensated and Calibrated On-chip) 
























case 344-06 | — |  — | MPx2100A_| MPx2200 | = — 
| Absolute Port__|_ Case 350-01 | — | — | _MPx2tooap | MPx2200aP | — 
| Absolute Stovepipe | Case 371-03 | — | — | mPx2iooas | MPx2200as | — 
| Absolute Axial | Case 37t-cor |  =— ~— | = — __|_mpxatooasx | MPx2200ASx | = — 
MPX2010DP | MPX2050DP | MPX2100DP | MPX2200DP 
Case 350-01 
MPx2010GS | MPX2050GS | MPXx2100GS | MPx2200GS 
Case 371-C0' 
Case 371-001 









MPX3100 (Signal conditioned On-chip) MPX5100 Series (Signal conditioned On-chip) 





Case 344-06 | MPX3100D 
Differential Port Case 352-01 | MPX3100DP 
Case 350-01 | MPX3100GP 


MPX5100A 
MPX51000 
MPX5100AP 
MPX5100AS 
MPX5100ASX 
MPX5100DP 











Case 350-02 | MPX3100GVP 
Gage Stovepipe Case 371-03 | MPX3100GS 


Gage Vacuum Stovepipe} Case 371-04 | MPX3100GVS 
Gage Axial Case 371-C01} MPX3100GSX 
Gage Vacuum Axial | Case 371-D01 | MPX3100GVSX 


MPXS5100GP 
MPX5100GVP 
MPX51006S 
Gage Vacuum Stovepipe MPX5100GVS 
MPX5100GSX 
MPX5100GVSX 
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4-PIN 6-PIN 
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NEW PRODUCTS 








100psi Differential/Gage 
7psi Differential/Gage 
High Impedance 15psi 
High Impedance 30psi 
100psi, Absolute 


“Standard Port Options Also Available 


SAMPLE/EVALUATION KITS* 





10/1.5 Device w/Literature 
700/100 Device w/Literature 
100/15 Device w/Literature 


100/15 Device w/Literature 

700/100 Device w/Literature 

100/15 Evaluation Board for MPX2000 Series 
100/15 Pressure Regulator Board 

100/15 Pressure Sensor w/Microprocessor 
100/15 4-20 mAmp Demo Board 


“To order Sample Kits or Evaluation Kits contact the Literature Distribution Center, 602-994-6561. 
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Silicon Temperature 


Sensors 










Available in a standard (TO-92) plastic package, these 
temperature sensing transistor elements are suitable for 
applications in automotive, consumer and industrial prod- 
ucts requiring low cost and high accuracy. 


Vpe, BASE-EMITTER VOLTAGE (mV) 
Vp, BASE-EMITTER VOLTAGE (mV) 





0.01 0.02 0.05 01 02 0.5 = 40 80 
Ic, COLLECTOR CURRENT (mA) Ta, AMBIENT TEMPERATURE (°C) 
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Military Integrated Circuits 
& Discrete Products 


Motorola, Inc. is one of the world’s leading manufacturers of Product Process Flows ................... 6-3 
electronic equipment, systems and components. Motorola products 
include two-way radios, pagers, cellular and mobile telephones, Manufacturing Quality & Test 6-11 


defense and aerospace electronics, automotive and _ industrial 
equipment, data communications, information processing equipment 
and semiconductor products. Motorola is one of the few Packaging, Mechanical Data & 

end-equipment manufacturers that can draw on a complement of NOMGNCIALUIC: ccs tacece coon se eee eee Z 6-17 
government electronics and semiconductor technology. 

Motorola has been an industry leader and consistent manufacturer Analog/Telecom & Special Function 

of semiconductors since the advent of the technology, and has since ProductS .......-.ccccccc cc cece cece eee 6-25 
emerged as a world-wide leader of leading-edge technology. 
Motorola’s leadership position applies to products such as the 68000 


series microprocessor including the 68040, the newest and most UOC DIOGUGIS .cn.Greveteen ppuaanel meee 6-36 
powerful member of the family, our DSP family including the DSP56001 
and the new DSP96000, logic, linear, discretes, memory components, Memory Products ..........-- sees eens 6-61 


ASIC and our state-of-the-art 88000 RISC microprocessor. 

Motorola supplies high reliability semiconductors through two major Microprocessor & Microcomputer Products 
groups: the Military Products Operation (MPO) and the Discrete 
Military Operation (DMO). Motorola’s Military Products operation RISC & DSP Products ................... 
produces and markets bipolar and MOS integrated circuits that perform 
both digital and analog functions. Motorola’s Discrete Military Telecom Products 
Operation produces a wide range of discrete components for standard 
military applications. 

MPO’s charter is to provide a broad and balanced portfolio of 
defect-free, low cost products screened to MIL-M-38510 and 
MIL-STS-883C specifications, delivered on time, with superior service 
to the customer. Similarly, DMO’s portfolio covers a broad range of 
1N— and 2N— products tested to JAN, JTX, JTXV and JANS 
specifications. 

The Military Products Operation and Discrete Military Operation are 
100% dedicated to the manufacture and supply of standard military 
products, with controlled engineering, manufacturing and administra- 
tive resources. Products are manufactured, screened and tested 
world-wide, on lines certified to the requirements of the pertinent 
military specifications. 





Discrete Products .................0.000% 


Chip & Wafer Products ................... 6-99 
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REWARRANTY POLICY 


MILITARY PRODUCTS OPERATION 


PARAGRAPH 4.2 OF MIL-M-38510H AMENDMENT 5 


Section 4.2 of the above specification has been 
amended as follows: 


“Procedures for microcircuits held by manufacturers. The 
requirements for microcircuits held by manufactures or 


distributors for more than 36 months has been deleted. 
However, it is recommended that the users with inspection lot 
identification codes in excess of 36 months verify that the 
devices remain solderable and functional prior to the next level 
assembly (i.e., that the devices have not been damaged or 
degraded by storage or handling).” 


Rewarranty Required 


6 month warranty remaining prior to 
shipping to distributor 


Group “A” Sample DC/AC-AIl Temps. 


Solderability (B3) Sample 


| Visual and Mechanical Sample 


100% Resolder DIP 
100% DC room Temp. 
Fine and Gross Leak Sample 


100% Visual and Mechanical 


Existing distribution inventory is not to be returned for the 
New Process Flow. 

Concerning the MIL spec recommendation that users with 
product having date codes older than 36 months be verified for 
solderability and functionality, it is our position that the end 


As a result of the above statement, effective January 01, 
1991, Motorola MPO will no longer automatically 
rewarranty distribution inventory every three (3) years. 
Current distribution inventories will therefore be shippable to 
OEM’s regardless of date codes. 


In an effort to address some of our customers’ recent 
concerns over solderability shelf-life, we are implementing an 


Internal Procedure to Resolder and Functionaly test any 


factory inventory which exceeds 24 months, prior to shipment, 
per the following: 





customers perform this verification on their aged inventories 
themselves, at their discretion. 

We hope this clarifies our position. Please contact MPO 
Customer Service if you have any questions. 
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Military Semiconductor 
Integrated Circuits & Discrete Products 


Process Flows 


The process flows for our integrated circuit and discrete products are as follows: 


JAN S 


Motorola S 


JAN 


JAN B 


JAN TX 


JAN TXV 


SMD 


All discrete product assembled, screened and inspected per the applicable requirements of 
MIL-S-19500. Electrical parameters and marking requirements shall be as specified in the 
applicable detail specification. Product shall be manufactured in the U.S. on DESC certified lines. 
These products are most commonly produced for space applications. 


All 1/C product assembled, screened and inspected per the requirements of Motorola Processing 
Document 12MRM51815A. Electrical parameters and marking requirements shall be as specified 
in Motorola’s Class S Master List: 48ARM51950A. Product shall be manufactured in the U.S.. 
These products are most commonly produced for space applications, where fully compliant JANS 
is not required. 


All discrete product assembled, screened and inspected per the applicable requirements of 
MIL-S-19500. Electrical parameters, test conditions, and marking requirements shall be as 
specified in the applicable detail specification. Product may be assembled in DESC approved 
off-shore facilities. Testing shall be done in the USA using DESC qualified facilities. These 
products are presently being removed from the QPL as the detail specifications are being revised. 
Recommended replacement is the JANTX level. 


All product assembled, screened and inspected per the applicable requirement of MIL- M-38510. 
Electrical parameters and marking requirements shall be as specified in the applicable detail 
specification. Product shall be manufactured in the U.S. on a DESC certified line. These products 
are produced for military applications. 


All discrete product assembled, screened and inspected per the applicable requirements of MIL- 
S-19500. Electrical parameters, test conditions and marking requirements shall be as specified in 
the applicable specification. Product assembly and high temperature storage life may be done in 
DESC approved off-shore facilities. Screening and testing must be done in the USA on DESC 
certified lines. These products are produced for general military applications. 


All discrete product assembled, screened and inspected per the applicable requirements of MIL- 
S-19500. Electrical parameters, test conditions and marking requirements shall be as specified in 
the applicable detail specifications. Product must be assembled in DESC approved USA facilities. 
Testing shall be performed in the USA using DESC qualified facilities. These products are 
recommended when higher level of reliability than JTX is required. 


All product assembled, screened, inspected and certitfied to the requirements of paragraph 1.2.1. 
of MIL-STD-883C. Electrical parameters and marking requirements shall be as specified in the 
SMD. These products are produced for military applications. 


* Generic and Lot Traceability Data are provided at anominal Fee. Please contact your local sales office or the Military 
Service Center for more information. 
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Military Semiconductor 
Integrated Circuits & Discrete Products 


Process Flows (Continued) 


DESC Drawings 


883C 


MEP1 


MEP2 


MEPS 


MIL-Processed 


All product assembled, screened and inspected per the applicable requirements of MIL- S-19500. 
Electrical parameters and test conditions are specified in the detail specification. Fabrication, 
assembly, screening and testing are not limited to USA facilities. These products are produced for 
all levels of military applications where no MIL-S-19500 detail specification exists. DESC drawings 
are similar to SMD devices for integrated circuits. 


All |/C product assembled, screened and inspected per the requirements of Paragraph 1.2.1 of 
MIL-STD-883C. Electrical parameters shall be as specified in the applicable detail specification. 
Marking shall be in accordance with JEDEC Publication 101. Fabrication, assembly, screening 
and inspection are not restricted to domestic facilities. However, the facilities must be certified per 
the requirements of Paragraph 1.2.1.. These products are produced for military applications. 


Integrated circuits which are assembled per the standard commercial flow , except for the addition 
of PIND, pre burn-in electrical tests, burn-in, final electrical tests and Group A & B inspections 
which shall be per M5004 and M5005 of MIL-STD-883C. Electrical parameters shall be as 
specified in the applicable detail specification. Marking requirements are in accordance with those 
specified in JEDEC Publication 101, except the class designator “EP1” which replaces class 
designator “B” and the JEDEC designator “JC” and the “C” are omitted. Fabrication, assembly, 
screening and inspection are not restricted to domestic or certified facilities. These products are 
produced for military applications which do not require JAN, SMD or 883C compliant product. 


Same as MEP 1 flow with the following exceptions: PIND is not performed and the part number 
class designator shall be “EP2.” 7 


Same as MEP 1 flow with the following exceptions: PIND testing, pre burn-in electrical tests and 
burn-in is omitted and the part number class designator shall be “EP3.” 


All discrete product assembled, screened and inspected per the applicable requirements of 
MIL-S-19500. Electrical parameters and test conditions are specified in the Motorola military data 
sheet. Assembly, screening and testing are not limited to USA facilities. These products are 
produced for all levels of military applications where no MIL-S-19500 detail specification exists. 


* Generic and Lot Traceability Data are provided at a nominal Fee. Please contact your local sales office or the Military 
Service Center for more information. 





~ MOTOROLA MASTER SELECTION GUIDE REV 4 
6-4 





MILITARY PRODUCTS OPERATION 
MEP PRODUCT FLOW 


SCREENING AND QUALITY CONFORMANCE TESTING REQUIREMENTS 
MOTOROLA ENHANCED PRODUCT 


Assembly Per appropriate Each wafer visually sampled and sawn. 
commercial flow for The die are die bonded, wire bonded and sealed. 
each package type. 

Seal Fine and Gross Method 1014 100% 100% 100% 
Conditions B and C 


Interim Electrical Per The Applicable Military Electrical Specification 


Burn-in Test 1015 160 hours @ 100% 100% 
125°C or equivalent 


Final Electrical Test Jan Slash Sheet or Per The Applicable Military Electrical Specification 
SMD/DESC Dwg or 
Motorola Spec 






























(A) Static Test 
(1) 25°C (96 hr Req’t and PDA 

Apply) 

(2) Max and Min rated oper. 

temperatures 







Subgroup 1, 
Table 1, 5005 


Subgroup 2 and 3 100% 100% 100% 
Table 1, 5005 

Subgroup 4 or 9, 100% 100% 100% 
Table 1, 5005 
Subgroup 7, 100% 100% 100% 
Table 1, 5005 
QCI per 5005 

Class B Table 1 









(B) Dynamic Test or Switching Test 
25°C 









(C) Functional Test 25°C 









Quality Conformance 
Inspection: 













Group A 



















(A) Static Tests 
(1) 25°C Subgroup 1 The sample size/rejects allowed is 116/0 per 5005 for each sub- 
(2) Max and Min rated oper. Subgroup 2 and 3 group or predefined set of subgroup (tests defined in appropriate 
temperatures Military device specification). 






(B) Dynamic or Switching Tests 













(1) 25°C Subgroup 4 or 9 
(2) Max and Min rated oper. Subgroup 5 and 6 
or 10 and 11 


temperatures 






(C) Functional Tests 


Subgroup 7 
(1) 25°C 
Group B (B02, BO3, B05) 5005 Class B Each Inspection Lot 
(Except no BO5 MEP 3) 


External Visual 2009 100% 100% 100% 


Motorola’s MEP flow is designed specifically to meet shorter lead times associated with the design-in of new products in Military programs. The MEP flow is also ideal for Military and Industrial 
applications that do not require MIL-STD-883 product. 
“MEP product processing is covered by general specification 12MRY01742. 
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MEP NUMBERING SYSTEM 





1) Dual-In-Line Part 1,20r3 (See Table) (See Table) 
(DIL) Number 


2) Leadless Ceramic Part 1,20r3 (See Table) (See Table) 
Chip Carrier (LCCC) Number 


3) Ceramic Leaded Part (See Table) (See Table) 
Chip Carrier Number 
(CLCC) 


4) Cerflat Part 1,20r3 (See Table) (See Table) 
(FP) Number 


5) Metal Can Part 1,20r3 (See Table) (See Table) 
(CAN) Number 


6) Pin Grid Array Part 1,20r3 (See Table) (See Table) 
(PGA) Number 


XX Applicable only on microprocessors and memories. 





MIL-M-38510 M = Motorola designation for the 751 MIL 
Appendix C Multi-Layer Leadless Chip Carrier, 
Letter Designation Description (Meets C2a Designation Criteria). 


14-lead FP (1/4” X 1/4”) 
14-lead FP (3/16” x 1/4”) Maximum height dimension 0.075 inches. 
14-lead DIL (1/4” x 3/4”) 
14-lead FP (1/4” x 3/8”) 
16-lead DIL (1/4” x 7/8”) 
16-lead FP (1/4” x 3/8”) 
8-lead CAN 
10-lead FP (1/4” x 1/4”) 
10-lead CAN 
24-lead DIL (1/2” x 1-1/4”) 
24-lead FP (3/8” x 5/8”) A-Kovar or Alloy 42, with hot solder dip 
24-lead DIL (1/4” x 1-1/4”) B-Kovar or Alloy 42, with fused matte tin plate 
12-lead CAN C-Kovar, Alloy 42, or Co-Fired, with gold plate 
Unassigned by Motorola X-Any of above, for ordering purposes only. 
8-lead DIL (1/4” x 3/8”) 
40-lead DIL (9/16” x 2-1/16”) 
20-lead DIL (1/4” x 1-1/16”) 
20-lead FP (1/4” x 1/2”) 
Unassigned by Motorola 
SMD/JAN — See detail dwg. Check with your local Motorola 
LCCC for Motorola 883C representative for price and delivery. 
SMD/JAN — See detail dwg. 
18-lead DIL (1/4” x 15/16”) 
22-lead DIL (3/8” x 1-1/8”) 
DIL for Motorola 883C 
SMD/JAN — See detail dwg. 
FP for Motorola 883C 
All other Motorola 883C configurations 
SMD/JAN — See detail dwg. 
20-Terminal SQ. LCCC (.350” x 350”) 
28-Terminal SQ. LCCC (.450” x 450”) 





xx E<Cc44AwnvVovsyseser-Ac-TOMMIOV>S 


* 
N ~< 





*Undesignated in MIL-M-38510 Appendix C. 
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100% Processing Requirements for JANTX, JANTXV and JANS Products 


Inspections and tests must be performed in the order specified. 





Subgroup 
Screen 


Internal Visual 

High Temperature Storage 
Thermal Shock 

Constant Acceleration 
P.I.N.D. 


MIL-STD-750 


Test Method 
2072/3/4 


1032 
1051 
2006 
2052 


Instability Snock (Diodes only) 


FIST 

BIST 
Hermetically 
Serialization 
Electricals, Read & Record 
H.T.R.B. 

Transistors 

Diodes 
Electricals, Read & Record 
Power Burn-in 

Transistors 

Diodes 

Thyristors 
Electricals, Detail Spec 
Deltas, within 96 Hrs 
Hermetically 
X-Ray 


External Visual 





2081 
2082 
1071 


JANTX 
N/A 
100% 
100% 
100% 
N/A 


N/A 
N/A 
100% 
N/A 
Go/No-Go 


100% 
100% 
100% 


160 Hrs 
96 Hrs 
96 Hrs 
100% 
100% 

Optional 

N/A 
N/A 


The above tests shall be followed by Group A, B, and C tests on a sample basis. 
N/A = Not Applicable 


6-7 


JANTXV 
100% 
100% 
100% 
100% 

N/A 


N/A 
N/A 
100% 
N/A 
Go/No-Go 


100% 
100% 
100% 


160 Hrs 
96 Hrs 
96 Hrs 
100% 
100% 

Optional 

N/A 
N/A 
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JANS 


100% 
100% 
100% 


240 Hrs 

240 Hrs 

140 Hrs 
100% 
100% 
100% 
100% 
100% 














Military Semiconductor 
Integrated Circuits 


Process Flows: Certificate of Compliance 


“The following policy change refers to the Military Integrated Circuit Products only” 


We have recently designed and implemented a new and improved data information packet to be shipped with 
each lot. It is much more concise, easier to understand, and clearer in format than the bulky, complicated report we 
previously provided. The reverse side of this notice is more generic in nature, but provides the “essentials” in terms of 
lot identification, military methods utilized for processing, and a clear summarization of the different steps the product 
goes through prior to shipment. Also on the same form is the required certificate of compliance. 


We understand that for a very small percentage of customers who have specific attribute data requirements 
imposed on them by contract, this lot data may be insufficient. In those limited cases, we will be happy to research the 
records and provide “supplementary” data which consists of more specific lot history on Groups A, B, C and D and any 
extra processing which may have been completed. We will charge only $300.00 per shipment for this additional 
information effective January 1, 1990 and will require a separate line item entry. 


Preliminary inputs that we have received from our customers and the sales field have been very positive. Our 
cycle time, administrative quality and overall customer responsiveness will be improved as a result. For further 
information please contact your local sales office or the Military Service Center at 1-800-521-6274. 
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Military Semiconductor 
Integrated Circuits 


Process Flows: Certificate of Compliance 


LOT DATA 
& 
CERTIFICATE OF COMPLIANCE 


MOTOROLA P/N: JM38510/30402BCA CUSTOMER PIN: 990-3525-064 

CUSTOMER NAME: T.C.S. CORP. FACTORY ORDER #: 441019 
PO. NUMBER: INLE-2789-707 
TOTAL QTY: 10000 

T.C.S. CORP. 

PRODUCTION AVENUE 


TEMPE, AZ 85284 
LOT NO SEAL D/C WARRANTY D/C REWARRANTY D/C QUANTITY 


R98084A KK8917 9030 9330 10000 


ITIS HEREBY CERTIFIED THAT ALL ARTICLES LISTED ABOVE ARE IN THE QUANTITIES SHOWN AND 
ARE IN COMPLIANCE WITH ALL OF THE SCREENING AND QUALITY CONFORMANCE INSPECTION 
REQUIREMENTS OF MIL-M-38510, MIL-STD-883 (PARA 1.2.1 FOR SMD AND JEDEC PRODUCTS) AND THE 
APPLICABLE DETAIL SPECIFICATIONS. RECORDS OF TRACEABILITY, INSPECTION, AND TEST PROVIDING 
OBJECTIVE EVIDENCE OF THE FOREGOING ARE ON FILE AT MOTOROLA AND ARE AVAILABLE UPON 
REQUEST. 





QUALITY ASSURANCE INSPECTOR DATE: 
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Military Semiconductor 
integrated Circuits 


Process Flows: Certificate of Compliance 


SCREENING AND INSPECTION REQUIREMENTS 
FOR MOTOROLA’S JAN/SMD/JEDEC PROGRAMS 


OPERATION 100% SCREENING PER METHOD 5004, MIL-STD-883C, LEVEL B: 

INTERNAL VISUAL METHOD 2010 CONDITION B AND PARA. 3.3.1 OF M5004, SEE NOTE 1 

TEMPERATURE CYCLING METHOD 1010, CONDITION C: 10 OR 50 CYCLES (-65°C TO 150°C), SEE NOTE 1 

CONSTANT ACCELERATION METHOD 2001, Y1 AXIS ONLY: SEE NOTE 2 FOR TEST CONDITIONS 

FINE LEAK METHOD 1014 CONDITION B 

GROSS LEAK METHOD 1014, CONDITION C 

BURN-IN METHOD 1015, CONDITION A, C OR D; 160 HRS @ +125°C (OR EQUIVALENT) 

FINAL ELECTRICAL THE FOLLOWING ELECTRICAL SUBGROUPS ARE TESTED PER THE APPLICABLE SPECIFICATION: 


e SUBGROUPS 1, 4, 7 AND/OR 9 (+25°C SCREENING PER NOTE 8). 
e SUBGROUPS 2, 5, 8 AND/OR 10 (+125°C SCREENING PER NOTE 8). 
e SUBGROUPS 3, 6, 6 AND/OR 11 (-55°C SCREENING PER NOTE 9). 


QUALITY CONFORMANCE INSPECTION 


QCI OPERATION PER METHOD 5005, MIL-STD-883C, LEVEL B: NOTE 4 

GROUP A PERFORMED ON EACH LOT (& BURN-IN PARTIAL) PER PARA. 3.5.1: 
e@ SAMPLE SIZE 2116/0 

GROUP B PERFORMED ON EACH LOT (& BURN-IN PARTIAL) PER TABLE iib: 


@ RESISTANCE TO SOLVENTS, METHOD 2015: SAMPLE SIZE = 4/0. 
@ SOLDERABILITY, METHOD 2003 (@ 245 + 5°C): LTPD/ACC# = 10/0. 


e BOND STRENGTH, METHOD 2011, CONDITION D: LTPD/ACC# = 15/0. 
GROUP C PERFORMED PERIODICALLY (SEE NOTE 5) PER TABLE Ill, ON THE MOST COMPLEX DEVICE TYPE 
FROM EACH MICROCIRCUIT GROUP: 


@ STEADY-STATE LIFE TEST PER METHOD 1005, COND. A, C OR D FOR 1000 HRS. @ +125°C (OR 
EQUIVALENT) WITH LTPD/ACC# = 5/2 
GROUP D PERFORMED PERIODICALLY (SEE NOTE 6), PER TABLE IV, ON EACH PACKAGE TYPE: 
@ SUBR. 1: PHYSICAL DIMENSIONS (M2016) WITH LTPD/ACC# = 15/0. 
@ SUBR. 2: LEAD INTEGRITY (M2004, CONDITION B2) WITH SEAL ENDPOINTS (M1014, COND. B & 
C) WITH LTPD/ACC# = 15/0 


e SUBR. 3: THERMAL SHOCK (M1011, COND B, 15 CYCLES), TEMP. CYCLE (M1014, COND. B & C(, 
VISUAL (CRITERIA PER M1004), AND ELECTRICAL (PER THE SAME APPLICABLE DETAIL SPEC.) 
ENDPOINTS. OTPD/ACC# = 15/0. 

@ SUBR. 4: MECH. SHOCK (M2002, COND. B), VAR. FREQ. VIBRATION (M2007, COND. A), 
CONSTANT ACCELERATION M2001, SEE NOTE 2 FOR TEST COND.) WITH SEAL (M1014, CON D. 
B&C), VISUAL (CRITERIA PER M1004), AND ELECTRICAL (PER THE APPLICABLE DETAIL SPEC.) 
ENDPOINTS. LTPD/AC# =15/0. 


@ SALT ATMOSPHERE 9M1009, COND. C) WITH SEAL (M1014, COND. B & C), VISUAL (CRITERIA 
PER M1009) ENDPOINTS. SAMPLE SIZE = 15/0. 


INTERNAL WATER-VAPOR CONTENT (M1018, 5K PPM MAX @ 100°C), SAMPLE SIZE = 3/0 OR 5/1. 
@ ADHESION OF LEAD FINISH (M2025) WITH SAMPLE SIZE = 15/0. 
LID TORQUE (M2024) WITH SAMPLE SIZE = 5/0. 





NOTES: 1. @ ALL BIPOLAR LOGIC PRODUCT RECEIVES 100% VISUAL INSPECTION PER M2010, CONDITION B AND THE 
ALTERNATE CRITERIA SPECIFIED IN PARA. 3.3.1 OF M5004, WHICH SPECIFIES THE FOLLOWING ADDITIONAL 
REQUIREMENTS: 50 TEMPERATURE CYCLES (IN LIEU OF THE SPECIFIED 10 CYCLES) AND SPECIAL ELECTRICAL 
SCREENING TESTS AS DEFINED BY PARA. 3.3.2 (SCREENING SHALL BE PERFORMED DURING THE 100% 
ELECTRICAL PROBE TEST AT THE WAFER LEVEL). 


e ALL OTHER PRODUCT RECEIVE THE NORMAL M2010 VISUAL INSPECTION AND 10 TEMPERATURE CYCLES. 

2. STANDARD TEST CONDITION IS E (30KG’s); HOWEVER, IF THE PACKAGE HAS AN INNER SEAL OR CAVITY PERIMETER 
OF 2INCHES OR MORE IN TOTALLENGTH, OR WHICH HAVE A PACKAGE MASS OF 5OR MORE GRAMS, THE PRODUCT 
WILL BE SCREENED (OR TESTED) AT 20KG’s, EXCEPT FOR THE T03 PACKAGE, WHICH IS SCREENED (OR TESTED) AT 
10KG’s (PER THE JAN SLASH SHEET). 

. THE ELECTRICAL SUBGROUPS TESTED SHALL BE SPECIFIED IN THE APPLICABLE DETAIL SPECIFICATION. 

. THE SAMPLE SIZE INCLUDES THE ACCEPTANCE CRITERIA AS FOLLOWS: “SAMPLE SIZE = 4/0” INDICATES THAT THE 
SAMPLE SIZE IS 4 UNITS AND THAT THE ACCEPTANCE LEVEL IS ZERO REJECTS. 

. GROUP C PERIODICAL TESTING: JAN: ONCE EVERY QUARTER; SMD/JEDEC: ONCE EVERY FOURTH QUARTER. 

. GROUP D PERIODICAL TESTING: JAN: ONCE EVERY 26 WEEKS; SMD/JEDEC: ONCE EVERY 52 WEEKS. 

. ALL TESTING IS PERFORMED ON A ”GO/NO GO” BASIS. 


NO O01 > © 
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Military Semiconductor 
Integrated Circuits 


Manufacturing, Quality & Test 


Certified Facilities 


Our broad MIL-STD-883C and MIL-M-38510 certified resource base, domestic and off-shore, guarantees our customers product 
support from a variety of manufacturing, assembly and test facilities. Our 883C facilities are audited and certified to MIL-ST D-38510 
specification (qualification excluded). The Foundation of Standard Military Product is the basis for program administration (JAN 
and/or 883C). The following tables expand on our production capabilities. 












































Linear Bipolar-1/Mesa, AZ MPO/Tempe, AZ MPO/Tempe, AZ MPO/Tempe, AZ MPO/Tempe, AZ 
LS/MECL10K Bipolar-2/Mesa, AZ MPO/Tempe, AZ MPO/Tempe, AZ MPO/Tempe, AZ MPO/Tempe, AZ 
FAST/Memory Bipolar-3/Meas, AZ MPO/Temp, AZ MPO/Tempe, AZ MPO/Tempe, AZ MPO/Tempe, AZ 
HCMOS Logic MOS-2/Austin, TX MPO/Tempe, AZ MPO/Tempe, AZ MPO/Tempe, AZ MPO/Tempe, AZ 








Linear Bipolar-1/Mesa, AZ | Malaysia, Korea | Malaysia, Korea, Malaysia, Korea, Malaysia, Korea, 
Tempe, AZ Tempe, AZ Tempe, AZ 


LS/MECL 10K _ | Bipolar-2/Mesa, AZ | Malaysia Malaysia, Tempe, AZ Malaysia, Tempe, AZ Malaysia, Tempe, AZ 
FAST/DRAM Bipolar-3/Mesa, AZ | Malaysia Malaysia, Tempe, AZ Malaysia, Tempe, AZ Malaysia, Tempe, AZ 
ALS Bipolar-3/Mesa, AZ | Malaysia Malaysia, Tempe, AZ Malaysia, Tempe, AZ Malaysia, Tempe, AZ 


CMOS Logic MOS-1/Scotland Malaysia Malaysia, Tempe, AZ Malaysia, Tempe, AZ Malaysia, Tempe, AZ 


HCMOS Logic | MOS-2/Mesa, AZ _ | Malaysia Malaysia, Tempe, AZ Malaysia, Tempe, AZ Malaysia, Tempe, AZ 
MPU-6800 MOS-3/Austin, TX | Malaysia Tempe, AZ Tempe, AZ Tempe, AZ 
MPU-88000 MOS-5/Mesa, AZ_ | Malaysia Tempe, AZ Tempe, AZ Tempe, AZ 
68020/68030 MOS-8/Austin, TX | Malaysia Tempe, AZ Tempe, AZ Tempe, AZ 
SRAM MOS-8/Austin, TX | Malaysia Tempe, AZ Tempe, AZ Tempe, AZ 
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Process Flow Quality Ratings 


Our wide range of certified manufacturing, assembly and test areas offer our customers several different levels of screening and 
qualification: JAN, SMD/DESC, 883C and MEP (Motorola Enhanced Product). The table below illustrates the variety of processes 
available to our customers.” 


None . Procured in full accordance with MIL-M-38510 Class S requirements. 
Class S listing on QPL-38510. 


None Procured in full compliance with the requirements of MIL-STD-975 or 0.75 
MIL-STD-1547 and have procuring activity specification approval. 


Motorola Quasi “S” Procured in full compliance with Motorola Document 12MRM51815A. 0.8 (EST) 


MIL-M-38510 Procured in full accordance with MIL-M-38510 Class B Requirements. 1.0 
Class B listing on QPL-38510. 


SMD/DESC Fully compliant with all requirements of Paragraph 1.2.1 of 2.0 
MIL-STD-883 and procured to a Military or DESC Drawing or other 
approved documentation. 


MIL-STD-883C** Fully compliant with requirements of Paragraph 1.2.1 MIL-STD-883C 
and procured to approved documentation including vendor’s equivalent 
Class B requirements. 


MEP, Quasi S Hermetically sealed parts with normal reliability screening and 
manufacturer’s quality assurance practices. 


Commercial Commercial (non-military) flow 





Federal Supply Commission Manufacturing Number (FSCM#) 
For reference purposes, Motorola’s FSCM# is 04713 


* Reference Table 5.1.2.7-1 MIL. HNBK217E 
** Motorola’s 883 flow is identical to the SMD/DESC requirements and is fully compliant to MIL-STD-883 but may be electrically tested to a JAN/SMD/DESC drawing or to a Motorola 
drawing as indicated in the test program column in the 883 section. For most standard device types, the 883C version is identical to the SMD/DESC version. 
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Wafer Processing 


Wafer Lot 
Acceptance Tests 


Header Assembly 


| | oc san 


Final Assembly 


100% Quality Reliability Screens 


Expanded 


Group A, B, C Sample Tests 





Marking & Shipping 


The MIL-S-19500 Semiconductor Process Flow 


MiL-Qualified Semiconductors 


MIL-type semiconductors are high reliability components 
that exhibit long product life under severe operating 
conditions. They are specified for use in most complex 
systems supplied to the military market and utilized 
extensively to provide the required accuracy for today’s missile 
systems and the long operational life demanded by spacecraft. 
To insure optimum component reliability, the Department of 


Defense has established a complex system of Specifications 
and Standards involving all phases of manufacturing, 
including Facility Certification as well as Product Processing, 
Testing and Screening. A manufacturer of MIL-Qualified 
components must rigidly conform to these standards 
throughout all worldwide facilities. 


THE MIL-S-19500 SPECIFICATION 


To insure compliance with the requirements, the 
Department of Defense controls the procurement of 
semiconductor devices used in military equipment through a 
general specification, MIL-S-19500. (The latest revision of this 
specification is MIL-S-19500H, dated April 30, 1990.) This is 
maintained by the Department of the Navy but is approved for 
use by all departments and agencies of the Department of 
Defense and their military OEM subcontractors. It covers the 
basic requirements for the manufacture of MIL-Qualified 
semiconductor devices and through a series of associated 
“Methods documents” (MIL-STD-750) it prescribes the 
detailed procedures for satisfying these requirements. 
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The MIL-S-19500 “Methods” Compendium 

















THE JAN PROGRESSION 


Test methods for semiconductor devices are detailed in 
MIL-STD-750 which covers qualification procedures for four 
successively higher levels of quality assurance: JAN, JANTX, 
JANTXV and JANS. 

The term “JAN” is a U.S. Government Certification Mark, 
registered by the U.S. Patent Office as number 504860, and its 
assignment to a specific product signifies: 

— Manufacturer has complied with all requirements for the 
manufacture of MIL-type components. 

— Product has satisfied all the applicable test requirements. 

— Test data will remain on file for at least three years. 

— Data will be available for on-sight review by government 
representatives upon request. 

— That JAN data is available and may be obtained from the 
supplier. 

A simplified production flow chart for each of the four JAN 
levels, including the applicable tests and screens, is shown in 
the illustration. 

JAN Products 

JAN was the initial government classification for products 
requiring special reliability assurances. It signifies that the 
products so classified are taken from a controlled and isolated 
lot (or batch) of devices, and that samples from this lot have 
satisfactorily passed the ascribed electrical, thermal, 
mechanical, environmental, life and storage requirements in 
accordance with the associated Slash Sheet(1). If the sample 
lot has passed the specified statistical criteria, the entire lot is 
qualified as JAN, and all devices in the lot may be marked 
accordingly. 

JANTX Products 

With increasing system complexity came the need for a 

reduction in the number of defective devices per lot and fora 


The initial set of slash-sheet-prescribed sample tests 
associated with the JAN qualification consists of three 
separate groups. These were developed to: 

1. Verify conformance to electrical specifications. (Group A) 
2. Assure manufacturing integrity and reliability in tactical and 


longer “Mean Time Between Failures” (MTBF). This led to the 
JANTX (JTX) specification and to the concept of 100% 
screening. This involves subjecting all devices in the proposed 
qualification lot to a stringent program of stress tests that must 
precede the sample tests associated with conventional JAN 
processing. These tests seek to weed out potential failures, as 
well as those that might pass undetected in JAN lots where 
only samples of the lot are investigated. 
JANTXV Products 

JANTXV (JTXV) testing is essentially the same as JTX, 
except that the JTXV products undergo an additional 100% 
Precap Visual inspection. Visual screening procedures 
involve microscopic inspection of the semiconductor 
assembly, before capping the package, to uncover potential 
failures due to chip imperfection or imperfect die or wire bonds. 
While the U.S. government has qualified off-shore facilities for 
the assembly of JAN and JANTX devices, JANTXV products 
must be manufactured in the U.S. due to the visual precap 
inspection requirement. One exception to this is a 
clear-glass-encapsulated diode line which can be inspected 
after assembly. 
JANS Products 

In the early ’70s, developments in the aerospace industry 
dictated the accommodation of more hostile operating 
environments as well as extended MTBF demands. This 
helped drive the concept of wafer lot acceptance(2) prior to 
encapsulation, and spurred additional and even tighter 100% 
test limits after encapsulation. The resulting JANS 
specification reflects the most critical test sequence in effect 
today. 


ground support applications. (Group B) 

3. Provide evidence of long-term reliability under harsh 
environmental conditions where severe mechanical and 
life/environmental stresses exist (Group C). 


As Specified 


Test Parameters | Package: 
Dimensions 


Marking 


V(BR)CBO 
V(BR)CEO 
V(BR)EBO 
ICBO 
lEBO 
VBE(sat) 
VCE(sat)” 
NFE 


* These parameters are tested under two or more operating conditions. 


Notes: 

(1) A slash sheet is a numbered document describing the detailed 
characteristics of each individual semiconductor product. It is so 
called because each specific document number is appended to MIL- 
S-19500 by a “/” (slash), e.g. MIL-S-19500/135 


ICBO @ 150°C 
hee @ -55°C 





Diodes 
Rectifiers 


SOA @ 25°C* 
Power 
Transistors 


(2) Wafer lot acceptance involves detailed documentation and verifi- 
cation of the selection and processing of wafers destined for JANS 
qualification, including specification of sample size, control of wafer 
thickness, cleanliness, junction and surface preparation, metal de- 
position and thickness, etching, alloying and other processing steps. 
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Group A tests consist of visual, mechanical and electrical design, construction, marking and workmanship standards. 


tests that verify “form, fit and function” of a particular group of Atypical electrical test sequence begins with the verification 
devices. The procedure begins with the selection of a of the major DC parameters of the device operating under 
representative sample from a MiL-designated lot that has normal (25°C) temperature conditions, Subgroup A2. Usually 
been fully processed. The sample is subjected to a test this is followed by testing a sample of several parameters at 
sequence that begins with a visual and mechanical inspection either high and/or low temperature limits to verify satisfactory 
per MIL-STD-750 (subgroup A1), followed by a performance over the entire temperature range for which it is 
comprehensive series of electrical tests (subgroups A2 specified, Subgroup A3. Then the AC (dynamic) parameters 
through Ax). The number of subgroups in the electrical test are investigated (Subgroup A4). For power transistors, the 
sequence may vary considerably, depending on the nature of Safe Operating Area (SOA) is verified (Subgroup A5). Surge 
the device and its potential applications. The test sequence current for diodes and rectifiers is tested in Subgroup A6. 
shown depicts the procedure for a 2N3498 transistor. Finally, Subgroup A7 provides for tests that are unique to 
The visual/mechanical inspection for the Group A tests are certain products but do not fit into a general classification. 
performed in accordance with MIL-STD-750, METHOD 2071. Successful completion of this test sequence provides 
It consists of a sample (LTPD = 5) which are examined to assurance that the devices are capable of operating in 
determine that the devices meet the applicable materials, accordance with their design parameters. 


Type of Test Solderability Thermal Shock Steady State Decap Visual Thermal High Temp 
Operating Life Resistance Life 
(non-operating) 


Resistance to Surge Intermittent SEM when 
Solvents specified 


Hermetic Seal Operation Life Bond Strength 


* The tests in this subgroup are preceded and followed by electrical tests of the most susceptible parameters — hee, ICBO: VCE(sat) 294 VBE(sat): 





This sequence includes screens that are intended to verify performance degradation, the electrical parameters expected 
that the devices are mechanically sound and that they can be to be affected are tested before and after the applied screen to 
expected to continue to operate satisfactorily over time and ascertain that the performance change remains within 
under adverse operating conditions. Since a number of these prescribed limits. Group B tests are run on a lot by lot basis. 


screens involve stress factors that could result in ultimate 


Mech. Shock Salt Not Steady State 
Intermittent or 
Blocking 





(Glass Strain) Vibration Atmosphere. Applicable Operation Life 
Variable Freq. 
Terminal Constant 
Acceleration 
Strength 
Hermetic Seal 


* The tests in this subgroup are preceded and followed by electrical tests of the most susceptible parameters — hee, ICBO: VCE(sat) 294 VBE (sat): 


Group C tests must be performed on samples from the initial assurance that the devices will continue to perform reliably in 
lot as well as on samples from subsequent lots formed at long term harsh environments where severe mechanical and 
six-month periodic intervals. These tests consist of life/environmental stresses exist. 


mechanical, environmental and life tests intended to provide 
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JANTX, TXV, JANS QUALIFICATION — 100% PROCESSING 


Higher levels of reliability assurance require more extensive 
and more elaborate reliability test procedures. For these, the 
sample tests for JAN devices have been supplemented with 
the processing screens described in the table on the following 
page. These screens are performed immediately after lot 
identification, prior to the Group A, B, andC sample tests. They 
are applied to 100% of the devices in the lot and include 


procedures developed to eliminate any marginal devices that 
would pass all normal operational tests but might fail under 
hostile environmental conditions. The most comprehensive 
screening procedure applies to the JANS classification which 
not only demands the greatest number of tests and screens 
after header assembly, but imposes Wafer Lot Acceptance 
criteria as well. 
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Military Semiconductor 
Integrated Circuits 


Packaging and Mechanical Data 


Military Products Operation Integrated Circuits Packages 


MPO products are offered in several application specific and cost effective hermetically sealed ceramic packages. Our packages 
conform to the mechanical requirements of Appendix C of MIL-M-38510. We offer our products in the following ceramic packages: 
Dual In-Line package (DIL), solder seal Dual In-Line (Side Brazed DIL), ceramic FlatPack (FP or CERFLAT), Leadless Ceramic 
Chip Carrier (LCCC), Ceramic Leaded Chip Carrier (CLCC), several metal can packages (CAN) and Pin Grid Array (PGA). 


All MPO packages are offered in a variety of pin patterns and lead finishes. The following pages will help you determine the proper 


combination of package, pin count and lead finish for your specific application. For your convenience, we have also included a 
“Supplier Package Cross Reference” which will help you cross other suppliers packaging codes to Motorola package codes. 


DIL (Dual In-Line) 





FP (Flat Pack) S 


LCCC (Leadless Ceramic Chip Carrier) 





( 


(CLCC) Ceramic Leaded Chip Carrier 







CAN (All Can Packages) 


PGA (Pin Grid Array) 
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Military Semiconductor 
integrated Circuits 


Packaging and Mechanical Data 


The following guidelines are providing for your assistance in manual handling and unloading CLCC carriers. Please read carefully 
before handling product. 


clip locking 
pin holes (4) 







clip locking pins (4) 
clip (1) 


carrier notches (3) 


carrier ————_> 
base (1) 


device 
marking (1) 





Note: Numbers do not appear on the carrier; orient position of carrier to the diagram by using the outside notches on the carrier. 


WARNING: Devices are sensitive to ESD damage. All work with the product must be done on a grounded work surface. Individ- 
uals handling the product must be grounded prior to handling the product. Careless handling of the package will result in dam- 


aged or unusable parts. If you have questions regarding these instructions, please contact the Military Products Operation at 
(602) 897-3770. 





Unloading guidelines for Ceramic Leadless Chip Carriers (CLCC): 


Note: If your CLCC’s are shipped to you in a rail, remove the pin(s) at one end of the rail. To remove the devices, hold the rail at 
a 45° angle and gently slide the units out of the rail onto a flat surface, observing the above precautions. 


[1] Orient the carrier with the device marking facing upwards, as shown in the above diagram. 

[2] | Using the tip of a ball-point pen (or similar object) carefully insert the tip into the clip locking hole 1 (refer to above diagram) to 
release clip locking pin 1 from the carrier base. 

[3] Proceeding diagonally, move to hole 4, Use the same procedure in hole 4 to release the clip locking pin as in step [2]. 

[4] Proceed to hole 2. Use the same procedure in hole 2 to release the clip locking pin as in step [2]. 

[5] Proceed to the last hole; hole 3. Use the same procedure in hole 3 as used in step [2]. 


At this time, all clip locking pins should be unlocked and the clip should be separated from the carrier base. Lift carrier base off device 
and set aside. The device should be resting on top of the clip. Use a vacuum pick-up to place the device onto the printed circuit board. 
If the clip and base do not separate, repeat steps [1] through [5]. 


Note: If the package seems stuck in the carrier base, a gentle touch to the device lid may be necessary to free the base. Before touching the package 
lid, make absolutely sure that the clip is unlocked from the carrier’s base or the device may become damaged. 
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Military Semiconductor 
Integrated Circuits 


Supplier Package Index 






N/SMD | _ Nation 
20-LCCC DIP LCCC 
28-LCCC LCCC LCCC 
14-FP Flat Pack LCCC 
14-FP TO-8 CLCC 
14-DIP CAN LCCC 
14-FP - TO-5 Flat Pack 
16-DIP - TO-46 LCCC 
16-FP - 14-DIP 68-PGA 
8-CAN - 8-DIP Quad FP 
10-FP TO-3 Quad FP 
10-CAN - TO-3 Stl DIP 
24-DIP TO-3 Al SB DIP 
24-FP LCCC DIP 
24-DIP TO-202 DIP 
12-CAN CerDIP UV TO-220 
8-DIP PGA TO-220 
40-DIP FP TO-220 
20-DIP TO-92 Metal Can 
20-FP Metal Can 
TO-226A 
Flat Pack 
Flat Pack 
Flat Pack 
Flat Pack 
Flat Pack 


20-LCCC DIL 
28-LCCC TO-46 
14-FP TO-72 
14-FP CERDIL 
14-DIP DIL 
14-FP 8-DIL 
16-DIP LCCC 
16-FP LCCC 
8-CAN TO-5 
10-FP DIL 
10-CAN TO-3 
24-DIP CLCC 
24-FP PGA 
24-DIP Flat Pack 
12-CAN Beryllia FP 
8-DIP TO-5 
40-DIP Flat Pack 
20-DIP CERPAC 
20-DIP FP w/ Radial Lds 
LCCC 

18-DIP 

22-DIP 

DIP 

Other 

Other 


Chip Form DIL 
DIP DIL 
CAN DIL 
LCCC LCCC 
Substrate FP 
Mini DIP LCCC 
Flat Pack CAN 
Brazed Seal 883 DIL 
SB DIP TO-3 
T0-237 PGA 
TO-220 PGA 
DIP TO-220 
TO-8 CLCC 
FP DIL 
TO-66 LCCC 
16 Hybrid DIP 

CERDIP 

TO-3 

LCCC 

TO-52 

TO-5 

TO-72 

TO-39 

TO-92 


N~<-x< S< CHOMDOAO VEST ACT TDOMMIVIOBDBYS 1H PY 
OomwmvDv~o ve TF KR Oe TFT TOYPSPMMVOD > 
PD NE I a ee yak A ye gi ee ee ee 
SS aes em 
N< <K<_K& S< CMWHDA TET ACT TFPOMMVOWBDYwO NM 


RCA/GE 


Modified Class S 
Modified Class B 
Modified Class B 





CAN Any Metal Can Package 
CLCC Ceramic Leaded Chip Carrier 
DIL Dual In-Line Package 

DIP Dual In-Line Package 

FP Flat Pack 

LCCC Leadless Ceramic Chip Carrier 
PGA Pin Grid Array 

SB Sidebraze package 

Stl Steel package 
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Military Semiconductor 
Integrated Circuits 


Device Nomenciature 


MIL-M-38510 (JAN) 





J M385i0 / 300 01 B C A 






A (Hot Solder Dip) 


C (14-Pin DIL) 





Standard Military Drawing SMD/DESC 






01 (54F381) 





5962 - 86710 O01 R A 





R (20-Pin DIL) A (Hot Solder Dip) 
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Military Semiconductor 
Integrated Circuits 


Device Nomenclature 


MIL-STD-883C* 





54LS160A 





54LS160 A / B E A JC 


E-16 Lead DIL A (Hot Solder Dip) 








Motorola Enhanced Process (MEP)* 


68000-8 





68000-8 / EPi Z A 













E-16 Lead DIL A (Hot Solder Dip) 


C (Gold Plate) 








*Both 883C and MEP part number nomenclatures include an “M” after the device type to indicate the 75 mil LCCC package. 
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Military Semiconductor 
Integrated Circuits 


Device Nomenclature 


Motorola “S” Flow 


54LS00 





S4L800, / S CA 


E (14-Lead DIL) A (Solder Dip) 
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Military Semiconductor 
Integrated Circuits 


Product Portfolio 


The following section contains our complete military integrated circuit product portfolio. For your reference, the description below 
identifies our page layout and the corresponding sections. 


Product Group (Integrated Circuits 
or Discrete Products 


Product Family (LS, ALS, etc. . .) 
Military Screening Level 
(38510, SMD/DESC or 883C) 


Military Semiconductor 
Integrated Circuits 
LOW POWER SCHOTTKY (LS) 


Technology JM38510, SMD#, MIL-STD-883C Package Header 






Generic Part 


Number 
Package and Lead 


| Finish Designater per 
—S = Screening Level 
= : 
Pin Count 
Device 
Description 





a 
| Screening Level 
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Military Semiconductor 
Integrated Circuits 





Product Offering 





Page 
Analog/Telecom & Special Function ......... 6-25 
Logic 
AES PIOGUCIS 232 tae rsea Dee teens 6-30 
EC PIOGUCIS 0.0% eee ee dae pee oes 6-31 
ECLiInPS Products «4... 0.5 icsedeeeaac 6-31 
MECL 10K Products .................. 6-32 
MECL 10KH Products ................ 6-35 
MECL II] Products ................... 6-37 
FACT: PIOductS:..2 cis oi 05 oe ambeia.e wages 6-39 
PAST ProduGis.224 46 4.04:6 Gena weds ez 6-41 
HCMOS Products ............20000 eee eee 6-44 
eS PIOGUCIS terete wie ua kee ket Gu eatne e es 6-48 
Metal Gate CMOS Products ............... 6-53 
TS PrOGuCts 20) 424.258 p0%Mehasweeeatseus 6-57 
Memory Products ..............-0000 eee eee 6-58 
8-Bit Microprocessors & Microcontrollers ..... 6-64 
32-Bit Controllers & Peripherals ............ 6-64 
16 & 32-Bit Microprocessors ............... 6-66 
RISC & DSP Products a vega cust iew as 6-68 
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Military Semiconductor 
Integrated Circuits 


ANALOG/TELECOM & SPECIAL FUNCTION 


JM38510/, SMD#, MIL-STD-883C 


High Speed 8-Bit A/D Flash Convertor 


Precision Operational Amplifier 
Precision Operational Amplifier 


High Performance Voltage Comparator 
Adjustable Output Positive Voltage Regulator 
Quad Low Power Operational Amplifier 
Negative Adjustable 1.5 A Voltage Regulator 
Quad Single Supply Comparator 


Quad Single Supply Comparator 


Quad MDTL Line Driver [Ta = 0°C to +75°C] 


Quad MDTL Line Driver [Ta = 0°C to +75°C] 


Quad MDTL Line Receiver 
[Ta = 0°C to +75°C] 


8-Bit Multiplying D/A Converter 
Pulse Width Modulator Control Circuit 5962-8951101 


Pulse Width Modulator Control Circuit 8551501 





Pulse Width Modulator Control Circuit 5962-8951102 
High-Voltage Operational Amplifier 
Dual Operational Amplifier 


High Slew-Rate Operational Amplifier 


Wideband Amplifier 5962-8671201 
5962-8671201 


RF/IF Amplifier 
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Military Semiconductor 
Integrated Circuits 


ANALOG/TELECOM & SPECIAL FUNCTION 


JM38510/, SMD#, MIL-STD-883C 


1-Watt Power Amplifier 


Timing Circuit 


High Performance Operational Amplifier 


Dual Operational Amplifier 


High Slew-Rate Dual Operational Amplifier 


Adjustable Negative Voltage Regulator 


Dual Positive 15 Volt Tracking Regulator 


Adjustable Positive Voltage Regulator 

Dual Low Power Operational Amplifier 5962-8771001 
Wideband Amplifier with AGC 5962-8765701 
Four-Quadrant Multiplier 

Four-Quadrant Multiplier 


Balanced Modulator-Demodulator 5962-8857101 
5962-8857101 


General Purpose Operational Amplifier 


Adjustable Positive or Negative Voltage Reg 


Differential Video Amplifier 8418501 


8418501 


General Purpose Operational Amplifier 
General Purpose Operational Amplifier 


High Slew-Rate Operational Amplifier 


Dual 1741 Operational Amplifier 
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Military Semiconductor 
Integrated Circuits 


ANALOG/TELECOM & SPECIAL FUNCTION 


JM38510/, SMD#, MIL-STD-883C 


193 Dual Comparator 
193A Dual Comparator 
2003A Darlington Driver 
26LS31 Quad RS-422 Line Driver with 3-State Outputs 7802301 


26LS32 Quad RS-422/23 Line Receiver — 7802001 
3-State Outputs 


DC Brushless Motor Controller 
DC Brushless Motor Controller Adapter 
DC to DC Converter Control Circuit 


Quad High-Performance Single-Supply 5962-8996901 
Op Amp 


35074A Quad High-Performance Single-Supply 5962-8996902 
Op Amp 


Undervoltage Lockout 


Continuously Variable-Slope Delta 5962-8764301 
Mod/Demod 


Low Power Single Supply Op Amp 

Quad Low Noise OpAmp 

Overvoltage Sensing Circuit 5962-8978001 
Dual Timing Circuit 

Programmable Precision References 8410901 
Dual Line Receiver 

6800 MPU Clock Generator/Driver 

Positive Voltage Regulator (1.5 A, 5 V) 

Positive Voltage Regulator (1.5 A, 5 V) 

Positive Voltage Regulator (1.5 A, 6 V) 


Positive Voltage Regulator (1.5 A, 6 V) 





* Offshore Commercial Wafer Flow 
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Military Semiconductor 
Integrated Circuits 


ANALOG 


JM38510/, SMD#, MIL-STD-883C 


Positive Voltage Regulator (1.5 A, 8 V) 


Positive Voltage Regulator (1.5 A, 8 V) 


Positive Voltage Regulator (1.5 A, 12 V) 
Positive Voltage Regulator (1.5 A, 12 V) 
Positive Voltage Regulator (1.5 A, 15 V) 
Positive Voltage Regulator (1.5 A, 15 V) 
Positive Voltage Regulator (1.5 A, 18 V) 
Positive Voltage Regulator (1.5 A, 18 V) 
Negative Voltage Regulator (1.5 A, 8 V) 
Negative Voltage Regulator (1.5 A, 8 V) 
Negative Voltage Regulator (1.5 A, 12 V) 
Negative Voltage Regulator (1.5 A, 12 V) 
Negative Voltage Regulator (1.5 A, 15 V) 
Negative Voltage Regulator (1.5 A, 15 V) 
Negative Voltage Regulator (1.5 A, 18 V) 


Negative Voltage Regulator (1.5 A, 18 V) 








MOTOROLA MASTER SELECTION GUIDE REV 4 
6-28 


Military Semiconductor 
Integrated Circuits 


ANALOG/TELECOM & SPECIAL FUNCTION 


JM38510/, SMD#, MIL-STD-883C 


145406 RS232/V.28 Driver Receiver 


145152-2 PLL Parallel Programmable 


| 145151-2 PLL Parallel Programmable 


145146-2 PLL 4-Bit Data Bus Programmable 
145155-2 PLL Serial Input 
145157-2 PLL Serial Input 
145156-2 PLL Serial Input 
145158-2 PLL Serial Input 


145407 RS232/V.28 Driver Receiver (5.0 Volt only) 
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Military Semiconductor 
Integrated Circuits 


ADVANCED LOW POWER SCHOTTKY 


JM38510/, SMD#, MIL-STD-883C 


54ALS00 Quad 2-Input NAND Gate 
End Of Life 13 Nov. 1991 5962-8683301 


54ALS04 Hex Inverter 
End Of Life 13 Nov. 1991 5962-8684301 


54ALS163 4-Bit Binary Counter, Synchronous Reset 
End Of Life 13 Nov. 1991 


54ALS573 Octal Transparent Latch, 3-State 8401201 
End Of Life 13 Nov. 1991 


54ALS574 Octal D Flip-Flop, 3-State 8400101 
End Of Life 13 Nov. 1991 
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Military Semiconductor 
Integrated Circuits 


EMITTER COUPLED LOGIC IN PICO SECONDS (ECLinPS) 


JM38510/, SMD#, MIL-STD-883C 





10E416 


10E501 


10E504 


10E507 


10E516 


10E541 


10E542 


10E543 


10E551 


10E558 


100E416 


100E501 


100E504 


100E507 


100E511 


100E516 


100E541 


100E542 


100E543 


100E551 


100E558 


100E851 


28 


28 


28 


28 


28 


28 


28 


28 


28 


28 


28 


28 


28 


28 


28 


28 


28 


28 


28 


28 


28 


28 








8-Bit Synchronous Binary Up Counter 






Quad 4-Input OR/NOR Gate 


Quint 2-Input AND/NAND Gate 






Quint 2-Inpbut XOR/KNOR Gate 






Quint Differential Line Receiver 







8-Bit Shift Register 






9-Bit Shift Register 






9-Bit Hold Register 







6-Bit D Register 






5-Bit 2:1 Multiplexer 






8-Bit Synchronous Binary Up Counter 


Quad 4-Input OR/NOR Gate 






Quint 2-Input AND/NAND Gate 






Quint 2-Input XOR/XNOR Gate 










1:9 Differential Clock Driver Low Skew, Enable, 
Vpp,; Differential Output 







Quint Differential Line Receiver 







8-Bit Shift Register 






9-Bit Shift Register 






9-Bit Hold Register 







6-Bit D Register 







5-Bit 2:1 Multiplexer 





6-Bit D Register, Differential Data & Clk Inputs 
Vpp, Common Reset, Single Ended Output 
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Military Semiconductor 
Integrated Circuits 


MOTOROLA EMITTER COUPLED LOGIC (MECL) 
JM38510/, SMD#, MIL-STD-883C 
Quad 2-Input NOR Gate with Strobe 


Quad OR/NOR Gate 


Quad 2-Input NOR Gate 


Quad 2-Input OR Gate 


Quad 2-Input AND Gate 
Triple 2-3-2-Input OR/NOR Gate 
Triple 4-3-3-Input NOR Gate 


Triple 2-Input Exclusive OR Exclusive 
NOR Gate 


Dual 4-5-Input OR/NOR Gate 

Quad Exclusive OR Gate 

Triple Line Receiver 

Quad Line Receiver 

Triple Line Receiver 5962-7800901 


Dual 2-Wide 2-3-Input 
OR-AND/OR-AND-INVERT Gate 


Dual 2-Wide 3-Input OR-AND Gate 


4-Wide 4-3-3-3-Input OR-AND Gate 





4-Wide OR-AND/OR-AND-INVERT Gate 5962-8857701 
Triple 4-3-3 Input Bus Driver 

Quad TTL-to-MECL Translator 

Quad MECL-to-TTL Translator 

Dual Latch 

Dual Type D Master-Slave Flip-Flop 


Quad Latch 
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Military Semiconductor 
Integrated Circuits 


MOTOROLA EMITTER COUPLED LOGIC (MECL) 


JM38510/, SMD#, MIL-STD-883C 


= Jescription 
Dual J-K Master-Slave Flip-Flop 


Universal Hexadecimal Counter 5962-87745 
Universal Decade Counter 

Bi-Quinary Counter 

32 x 8 Bit PROM 

4-Bit Universal Shift Register 5962-8855701 
64-Bit Register File (RAM) 5962-8856001 
256 x 4 Bit PROM 

256 x 1 Bit RAM 

Quad Latch (Negative Clock) 

Quad 2-Input Multiplexer (Noninverting) 5962-8779201 
12-Bit Parity Generator-Checker 

Binary to 1-8 Line Decoder (Low) 

Binary to 1-8 Line Decoder (High) 


Error Detection and Correction Circuit 
(IBM Pattern) 


8-Line Multiplexer 5962-8852701 
8-Input Priority Encoder 5962-90561 
5-Bit Magnitude Comparator 


Quad Latch (Common Clock) 





9+2-Bit Parity Generator-Checker 
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Military Semiconductor 
Integrated Circuits 


MOTOROLA EMITTER COUPLED LOGIC (MECL) 


JM38510/, SMD#, MIL-STD-883C 





16 | Dual Binary to 1-4-Decoder (Low) 






16 | Dual Binary to 1-4-Decoder (High) 







16 | Quad 2-Input Multiplexer/Latch 






16 | Dual 4-to-1 Multiplexer 


16 Quint Latch 







16 | Hex D Master-slave Flip-Flop 






16 | Binary Counter 







16 | Look-ahead Carry Block 5962-87746 


16 | Dual 2-Bit High-Speed Adder/Subtracter 






24 | 4-Bit Arithmetic Logic Unit/Function Generator 







16 | 2-Bit Arithmetic Logic Unit/Function Generator 






16 | Hex D Master-Slave Flip-Flop With Reset 5962-8779301 






16 | Quad IBM (MST)-to-MECL Translator 


16 | Hex MECL-to-IBM (MST) Translator 






16 | Quad Bus Driver 












16 Hex Inverter/Buffer 





Mpa 
He 
i 


 . 
a ] 









16 Hex AND Gate 


5962-8777301 





16 Monostable Multivibrator 






16 | High Speed Dual 3-Input/3-Output OR Gate 







16 | High Speed Dual 3-Input/3-Output NOR Gate 





16 | High Speed Dual 3-Input/3-Output OR/NOR 5962-8775001 


Gate 







16 | High Speed Triple Line Receiver 







16 | High Speed Dual D Master-Slave Flip-Flop 





16 | High Speed 2-Bit Multiplier 
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Military Semiconductor 
Integrated Circuits 


MOTOROLA EMITTER COUPLED LOGIC (MECL) 


JM38510/, SMD#, MIL-STD-883C 


10H416 | - 






10H500 


10H501 


10H502 


10H503 


10H504 


10H505 


10H506 


10H507 


10H509 


10H513 


10H515 


10H516 


10H517 


10H518 


10H519 


10H521 


10H524 


10H525 


10H531 


10H535 


10H536 


10H541 


10H558 


10H560 


10H561 


10H562 


Binary Counter 


Quad 2-Input NOR w/Strobe 
Quad OR/NOR Gate 

Quad 2-Input NOR Gate 

Quad 2-Input OR Gate 

Quad 2-Input AND Gate 

Triple 2-3-2 Input OR/NOR Gate 
Triple 4-3-3 Input NOR Gate 
Triple 2-Input/Exclusive NOR Gate 
Dual 4-5 Input OR/NOR Gate 
Quad Exclusive OR Gate 

Quad Line Receiver 

Triple Line Receiver 


Dual 2-Wide 2-3 Input 
OR-AND/OR-AND-INVERT Gate 


Dual 2-Wide 3-Input OR/AND Gate 
4-Wide 4-3-3-3 Input OR-AND Gate 
4-Wide OR-AND/OR-AND INVERT Gate 
Quad TTL-to-MECL Translator 

Quad MECL-to-TTL Translator 

Dual D Master Slave Flip-Flop 

Dual J-K Master Slave Flip-Flop 
Universal Hexadecimal Counter 

4-Bit Universal Shift Register 

Quad 2-Input Multiplexer (Noninverting) 
12-Bit Parity Generator-Checker 

Binary to 1-8 Line Decoder (Low) 


Binary 1-8 Line Decoder (High) 
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5962-8759001 


5962-8750301 


5962-8755702 


5962-8756501 


5962-8750401 


5962-8750701 


5962-8756401 


5962-8772701 


5962-89856 


5962-8755801 


5962-8750101 


5962-8750201 


5962-8755901 


5962-8772801 


5962-8773001 


5962-8756001 


5962-8750801 


5962-8756101 


5962-8750501 


5962-8700101 


5962-8751101 


5962-8756601 


5962-8756201 


5962-8756701 
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Military Semiconductor 
Integrated Circuits 


MOTOROLA EMITTER COUPLED LOGIC (MECL) 


JM38510/, SMD#, MIL-STD-883C 


10H564 


10H571 


10H574 


10H576 


10H581 


10H586 


10H588 


10H589 


10H609 


10H610 


10H750 


10H751 


10H1000 


10H1001 


10H1002 


10H1003 


10H1040 


10H1041 


10H1042 


10H1043 





8-Line Multiplexer 
Dual Binary to 1-4 Line Decoder (Low) 


Dual 4-1 Multiplexer 


Hex D Master-Slave Flip-Flop 


4-Bit Arithmetic Logic Unit/Function Generator 


Hex D Master-Slave Flip-Flop w/Common 
Reset 


Hex Buffer w/Enable 

Hex Inverter w/Enable 

Dual 4-5-Input OR/NOR Gate 

High Speed Dual 3 Input/3 Output OR Gate 


ECL-to-TTL Translator (Quad), 
Single Power Supply (—5.2 V or +5.0 V) 


Quad TTL/NMOS to MECL Translator 
9-Bit TTL to ECL Translator 

9-Bit ECL to TTL Translator 

9-Bit Latch /TTL to ECL Translator 

9-Bit Latch /ECL to TTL Translator 
68030/040 ECL/TTL Clock Driver 

Single Supply ECL/TTL 1:9 Clock Driver 
68030/040 ECL/TTL Clock Driver 


Dual Supply ECL/TTL 1:8 Clock Driver 
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5962-8772901 


5962-8756801 


5962-8750601 


5962-8751201 


5962-8756301 


5962-8750901 


5962-8751001 


5962-8756901 


5962-8754101 
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Military Semiconductor 
Integrated Circuits 


MOTOROLA EMITTER COUPLED LOGIC (MECL) Ill 


JM38510/, SMD#, MIL-STD-883C 


Voltage Controlled Oscillator, 
[Ta =—55°C to +125°C] 


Dual A/D Converter [Ta = —30°C to +85°C] 
Dual A/D Converter [Ta = —30°C to +85°C] 
Binary Counter [Ta = —30°C to +85°C] 


Dual 4-Input Gate [Ta = —30°C to +85°C] 


Quad 2-Input NOR Gate 
[Ta =—30°C to +85°C] 


Quad 2-Input OR Gate [Ta = —30°C to +85°C] 
Dual Clocked Latch [Ta = -30°C to +85°C] 


Master-Slave Flip-Flop [Ta = —30°C to +85°C] 


Triple 2-Input Exclusive OR Gate 
[Ta = -30°C to +85°C] 


Triple 2-Input Exclusive-NOR Gate 
[Ta = -30°C to +85°C] 


Bi-Quinary Counter [Ta = —30°C to +85°C] 


UHF Prescaler D Flip-Flop 
[Ta = -30°C to +85°C] 





Quad Line Receiver [T, = —30°C to +85°C] 
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Military Semiconductor 
Integrated Circuits 


MOTOROLA EMITTER COUPLED LOGIC (MECL) 


JM38510/, SMD#, MIL-STD-883C 


Analog Mixer Double Balanced 


Two-Modulus +5/++6, 600 MHz Typical 9962-8774801 


Two-Modulus +8/+9, 600 MHz Typical 


Two-Modulus +-10/+2, 600 MHz Typical 

Counter-Control Logic 

Low Power Two-Modulus Prescaler 

Phase-Frequency Detector 5962-8775201 


Crystal Oscillator (2-20 MHz) 
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Military Semiconductor 
Integrated Circuits 


ADVANCED CMOS TECHNOLOGY (FACT) 


JM38510/, SMD#, MIL-STD-883C 






54ACO Qua 5962-87549 








54ACTOO Quad 2-Input NAND Gate, with TTL Inputs 5962-87699 /B 1Q91 












5962-87612 /B 1Q91 





54AC02 Quad 2-Input NOR Gate 





TBD /B 1Q91 





54ACT02 Quad 2-Input NOR Gate, with TTL Inputs 





5962-87622 /B 1Q91 





54AC138 1-of-8 Decoder/Demultiplexer 





5962-87554 /B 1Q91 





54ACT 138 1-of-8 Decoder/Demultiplexer with TTL Inputs 









5962-88756 /B 1Q91 





54ACT151 8-Input Multiplexer, with TTL Inputs 





5962-87625 /B 2Q91 









54AC153 Dual 4-Input Multiplexer 





5962-89592 /B 2Q91 








54AC163 4-Bit Binary Counter, Synchronous Reset 





54AC174 Hex D Flip-Flop with Master Reset 












54AC240 Octal Buffer/Line Driver 5962-87550 /B 1Q91 











54AC244 Octal Buffer/Line Driver 5962-87552 /B 1Q91 











54ACT244 5962-87760 /B 1Q91 





Octal Buffer/Line Driver with TTL Inputs 






54AC245 Octal Bidirectional Transceiver 5962-87758 /B 1Q91 






54AC273 Octal D-Type Flip-Flop 






54AC299 8-Bit Shift/Store Register 






5962-88771 /B 2Q91 





54ACT299 8-Bit Shift/Store Register with TTL Inputs 






5962-87614 /B 2Q91 





54AC32 Quad 2-Input OR Gate 






5962-87555 /B 1Q91 





54AC373 Octal Transparent Latch, 3-State 





5962-87555 /B 1Q91 





54ACT373 Octal Transparent Latch, 3-State, TTL 





54AC374 Octal D Flip-Flop, TTL Compatible Inputs 






5962-87631 /B 1Q91 





54ACT374 Octal D Flip-Flop, TTL Compatible Inputs 






5962-87695 /B 3Q91 





54AC540 Octal Buffer/Line Driver with 3-State Outputs 






5962-88706 /B 3Q91 





54AC541 


Octal Buffer/Line Driver with 3-State Outputs 
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Military Semiconductor 
Integrated Circuits 


ADVANCED CMOS TECHNOLOGY (FACT) 


JM38510/, SMD#, MIL-STD-883C _ 


54ACT74 Dual D Flip-Flop, with TTL Inputs 5962-87525 


54AC86 Quad 2-Input EX-OR Gate 5962-89550 


5488913 Hex Divide by two Flip-Flop with matching Planned 
Propagation Delays 


5488914 Hex Divide by two Flip-Flop with Synchronized Planned 
Power and Reset 
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Military Semiconductor 
Integrated Circuits 


ADVANCED SCHOTTKY TTL (FAST) 


JM38510/, SMD#, MIL-STD-883C 


54F00 


54F02 


54F04 


54F08 


54F10 


54F109 


54F11 


54F 112 


54F125 


54F 126 


54F13 


54F 132 


54F 138 


54F139 


54F 14 


54F 151 


54F 153 


Quad 2-Input NAND Gate 


Quad 2-Input NOR Gate 


| Hex Inverter 


Quad 2-Input AND Gate 

Triple 3-Input NAND Gate 

Dual JK Flip-Flop with Preset 

Triple 3-Input AND Gate 

Dual JK Edge Triggered Flip-Flop 
Quad Buffer, 3-State, Enable-LO 
Quad Buffer, 3-State, Enable-Hl 
Dual 4-Input NAND Schmitt Trigger 
Quad 2-Input NAND Schmitt Trigger 
1-of-8 Decoder/Demultiplexer 

Dual 1-of-4 Decoder/Demultiplexer 
Hex Inverter Schmitt Trigger 5962-8875201 


8-Input Multiplexer 


Dual 4-Input Multiplexer 


54F157A Quad 2-Input Multiplexer 
54F158A Quad 2-Input Multiplexer, Inverting 


54F161A 4-Bit Binary Counter, Asynchronous Reset 


54F163A 4-Bit Binary Counter, Synchronous Reset 


54F 174 Hex D Flip-Flop 





54F175 Quad D Flip-Flop 
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Military Semiconductor 
Integrated Circuits 


ADVANCED SCHOTTKY TTL (FAST) 


JM38510/, SMD#, MIL-STD-883C 





54F181 
54F182 
54F194 


54F20 

54F240 
54F241 
54F242 
54F243 
54F244 
5AF245 
54F251 
5AF253 
54F257 
54F258 
54F280 
54F283 
54F32 

54F352 
54F353 
54F373 
54F374 


54F378 





4-Bit ALU 


Look-Ahead Carry Generator 


Universal Shift Register 


Dual 4-Input NAND Gate 


Octal Buffer/Line Driver/Inverting/3-State 


Octal Buffer/Line Driver, 3-State 5962-8687401 
Quad Bus Transceiver/Inverting/3-State 
Quad Bus Transceiver/Non-Inverting/3-State 


Quad Buffer Driver/Non-Inverting/3-State 


| Octal Bus Transceiver 8551101 


8-Input Multiplexer/3-State 

Dual 4-Input Multiplexer/3-State 

Quad 2-Input Multiplexer/3-State 

Quad 2-Input Multiplexer/Inverting/3-State 
9-Bit Odd/Even Parity Generator/Checker 
4-Bit Full Adder 


Quad 2-Input OR Gate 


Dual 4-Input Multiplexer 


Dual 4-Input Multiplexer/3-State 
Octal Transparent Latch/3-State 
Octal D Flip-Flop/3-State 


5962-8855501 





Hex Parallel D Register with Enable 
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Military Semiconductor 
Integrated Circuits 


ADVANCED SCHOTTKY TTL (FAST) 


JM38510/, SMD#, MIL-STD-883C 


54F379 Quad Parallel Register with Enable EA FA 2A 
54F381 4-Bit ALU 8671001 RA SA 2A 
54F382 | 4-Bit ALU RA SA 2A 
54F398 Quad 2-Port Register RA SA 2A 
54F399 4-Bit Register with Non-Inverting Outputs EA FA 2A 
54F521 Octal Comparator RA SA 2A 
54F533 Octal Transparent Latch/3-State RA SA 2A 
54F534 Octal D-Type Flip-Flop/3-State RA SA 2A 
54F64 4-2-3-2 Input AND-OR-INVERT Gate CA DA 2A 
54F74 Dual D Flip-Flop | CA DA 2A 


54F803 Clock Driver with Matched Propagation Delays 1Q91 | 1Q91 1Q91 





54F86 Quad 2-Input Exclusive OR Gate CA DA 2A 
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Integrated Circuits 


HIGH SPEED CMOS (HCMOS) LOGIC 


JM38510/, SMD#, MIL-STD-883C 





54HCOO 


54HC02 


54HCO03 


54HC04 


54HCU04 


54HCT04 


54HC08 


54HC10 


54HC109 


54HC11 


54HC112 


54HC113 


54HC132 


54HC138 


54HC139 


54HC14 


54HC151 


54HC153 


54HC154 


54HC157 


54HC158 


Quad 2-Input NAND Gate 


Quad 2-Input NOR Gate 

Quad 2-Input NAND, Open Drains 

Hex Inverter 

Hex Unbuffered Inverter 

Hex Unbuffered Inverter, with TTL Inputs 
Quad 2-Input AND Gate 

Triple 3-Inout NAND Gate 


Dual JK Flip-Flop with Set/Reset, Positive 
Edge Triggered 


Triple 3-Input AND Gate 


Dual JK Flip-Flop with Set/Reset, Negative 
Edge Triggered 


Dual JK Flip-Flop with Set, Negative Edge 
Triggered 


Quad 2-Input Schmitt-Trigger NAND 
1-of-8 Decoder/Demultiplexer 

Dual 1-of-4 Decoder (Active Low Out) 
Hex Schmitt- Trigger Inverter 
8-Channel Digital Multiplexer 

Dual 4-Channel Digital Multiplexer 
1-to-16 Decoder/Demultiplexer 

Quad 2-Input Data Selector/Multiplexer 


Quad 2-Input Data Selector/Multiplexer, 
Inverted 
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8404101 
5962-8764701 
8409801 
8601001 
5962-89747 
8404701 
8403801 


8415001 


8404801 


8408801 


8406201 
8409201 
8409101 
8412801 
8409301 
5962-8682201 


5962-8606101 


5962-8682301 
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HIGH SPEED CMOS (HCMOS) LOGIC 


JM38510/, SMD#, MIL-STD-883C 


54HC160 


54HC161 


54HC163 


54HC164 


54HC165 


54HC173 


54HC174 


54HC175 


54HC194 


54HC20 


54HC240 


54HCT240 


54HCT241 


54HC244 


54HCT244 


54HC245 


S4HCT245 





nous Clear 


Programmable 4-Bit Binary Counter, Asynch- 
ronous Clear 


Programmable 4-Bit Binary Counter, Synchro- 
nous Clear 


8-Bit Serial-In/Parallel-Out Shift Register 
8-Bit Serial-In or Parallel-In/Serial-Out Shift 
Register 

4-Bit D Register, 3-State 


Hex D Flip-Flop with Common Clock and Re- 
set 


Quad D Flip-Flop 

4-Bit Bidirectional Universal Shift Register 
Dual 4-Input NAND Gate 

Octal Buffer/Line Driver/Line Receiver, 3-State 
Inverting Output 


Octal Buffer/Line Driver/Line Receiver, 3-State 
Inverting Output, TTL Compatible Inputs 


Octal Buffer/Line Driver/Line Receiver, 3-State 
TTL Compatible Inputs 


Octal Buffer/Line Driver/Line Receiver, 3-State 


Octal Buffer/Line Driver/Line Receiver, 3-State 
TTL Compatible Inputs 


Octal 3-State Noninverting BusTransceiver, 
TTL 


Compatible Inputs 


Octal 3-State Noninverting Bus Transceiver, 
TTL 


Compatible Inputs 
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5962-8682401 


8407501 


8607601 


8416201 


8409501 


5962-8682501 


8407301 


8408901 


5962-8682601 


8403901 


8407401 


8550501 


8409601 


8513001 
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Integrated Circuits 


HIGH SPEED CMOS (HCMOS) LOGIC 


JM38510/, SMD#, MIL-STD-883C 





54HC251 


8-Input Multiplexer, 3-State 8512501 
54HC257 Quad 2-Input Data Selector/Multiplexer, 8512401 
3-State 
54HC27 Triple 3-Inpbut NOR Gate 8404201 
54HC273 Octal D-type Flip-Flop with Common 
Clock/Reset 
8409901 
54HC30 8-Input NAND Gate 8404001 
54HC382 Quad 2-Input OR Gate 8404501 
54HC365 Hex 3-State Buffer with Common 2-Input NOR 8500101 
Enable 
54HC366 Hex 3-State Buffer w/Common 2-Input NOR 5962-8682801 
Enable, Inverting Output 
54HC367 Hex 3-State Buffer w/2 Separate 2-Bit and 8500201 
4-Bit Sections 
54HC368 Hex 3-State Buffer with Separate 2-Bit and 5962-8681201 
4-Bit Sections, Inverting Output 
54HC373 Octal D Transparent Latch 
8407201 
54HCT373 Octal D Transparent Latch, 3-State, TTL 86867 
Compatible Inputs 
54HC374 Octal D Flip-Flop, 3-State 
8407101 
54HCT374 Octal D Flip-Flop, 3-State, TTL Compatible 85507 
Inputs 
54HC390 Dual Decade Counter 8600901 
54HC393 Dual 4-Bit Binary Counter 8410001 
54HC4017 Decade Counter/Divider 8601101 
54HC4020 14-Stage Binary Ripple Counter 8500301 
54HC4024 7-Stage Binary Ripple Counter 8601201 
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HIGH SPEED CMOS (HCMOS) LOGIC 


JM38510/, SMD#, MIL-STD-883C 


54HC4040 


54HC4060 


54HC4075 


54HC4078 


54HC42 


54HC4511 


54HC4514 


54HC4538 


54HC4543 


54HC51 


54HC595 


54HC646 


54HC73 


54HC74 


54HC85 


54HC86 





12-Stage Binary Ripple Counter 


14-Stage Binary Ripple Counter with Oscillator 


Triple 3-Input OR Gate 
8-Input NOR/OR Gate 
BCD to 1-of-10 Decoder 


BCD-to-7 Segment Latch/Decoder/Display 
Driver 


4-Bit Latch/4-to-16 Line Decoder 


Dual Precision Retriggerable/Resettable 
Monostable Multivibrator 


BCD-to-7 Segment Latch/Decoder/Driver for 
Liquid Crystal Display 


2-Wide 2-Input/2-Wide 3-Input AOI 
8-Bit Serial-to-Parallel Shift Register, 3-State 


Octal 3-State Noninverting Bus Transceiver 
w/TTL Compatible Inputs 


Dual JK Flip-Flop with Reset 


Dual D Flip-Flop with Set/Reset Positive Edge 
Triggered 
4-Bit Magnitude Comparator 


Quad 2-Input EX-OR Gate 


8500401 


5962-8768001 


| 5962-8772201 


5962-8857401 


5962-8682101 


5962-8773301 


5962-8688601 


5962-8681601 


5962-8688501 


5962-8515301 


8405601 


8601301 


8404601 
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Integrated Circuits 


LOW POWER SCHOTTKY (LS) 


JM38510, SMD#, MIL-STD-883C 





54LS00 
54LS02 
54LS03 
54LS04 
54LS05 
54LS08 
54LS09 
54LS10 

| 54LS107A 
54LS109A 
54LS11 
54LS112A 
54LS113A 
54LS114A 
54LS12 
54LS122 
54LS123 
54LS125A 
54LS126A 
54LS13 
54LS132 


54LS133 


54LS138 


Quad 2-Input NAND Gate 
Quad 2-Input NOR Gate 
Quad 2-Input NAND Gate, Open-Collector 
Hex Inverter 
Hex Inverter, Open-Collector 
Quad 2-Input AND Gate 
Quad 2-Input AND Gate, Open-Collector 8001901 
Triple 3-Input NAND Gate 
Dual JK Flip-Flop with Clear 
Dual JK Flip-Flop with Preset 
Triple 3-Input AND Gate 
Dual JK Edge-Triggered Flip-Flop 
Dual JK Edge-Triggered Flip-Flop 
Dual JK Edge-Triggered Flip-Flop 
Triple 3-Input NAND Gate, Open-Collector 
Retriggerable Monostable Multivibrator 7600301 
Dual Retriggerable Monostable Multivibrator 7603901 
Quad Buffer, Low Enable, 3-State 
Quad Buffer, High Enable, 3-State 
Dual 4-Input Schmitt Trigger 
Quad 2-Input Schmitt Trigger 
7600401 
13-Input NAND Gate 


1-of-8 Decoder/Multiplexer 7600501 
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LOW POWER SCHOTTKY (LS) 


JM38510, SMD#, MIL-STD-883C 


54LS139 


54LS14 
54L515 


54LS151 


54LS153 
54LS155 
54LS156 
54LS157 
54LS158 
54LS160A 
54LS161A 
54LS162A 
54LS163A 
54LS164 
54LS165 
54LS166 


54LS169 


54L$173 
54LS174 
54LS175 
54LS181 
S4LS1 90 


54LS191 





Dual 1-of-4 Decoder/Multiplexer 
Hex Schmitt Trigger 
Triple 3-Input AND Gate 


8-Input Multiplexer 


Dual Input Multiplexer 

Dual 1-to-4 Decoder 

Dual 1-to-4 Decoder, Open-Collector 
Quad 2-Input Multiplexer, Non-Inverting 
Quad 2-Input Multiplexer, Inverting 

BCD Decade Counter, Asynchronous Reset 
4-Bit Binary Counter, Asynchronous Reset 
BCD Decade Counter, Synchronous Reset 
4-Bit Binary Counter, Synchronous Reset 
8-Bit Serial-In/Parallel-Out Shift Register 
8-Bit Parallel-In/Serial-Out Shift Register 
8-Bit Parallel-In/Serial-Out Shift Register 
Up/Down Binary Counter 

4-Bit D Register, 3-State 

Hex D Flip-Flop with Clear 

Quad D Flip-Flop with Clear 

4-Bit ALU 

Up/Down Decade Counter 


Up/Down Binary Counter 
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7600701 


7601001 


7601101 


7600201 


7603301 


7700901 


7600801 


7603401 


7700601 


8001701 


7603501 


7600901 
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Integrated Circuits 


LOW POWER SCHOTTKY (LS) 


JM38510, SMD#, MIL-STD-883C 





54LS192 


54LS193 


54LS194A 


54LS195A 


54LS20 


54LS21 


54LS22 


54LS221 


54LS240 


54LS241 


54LS242 


54LS243 


54LS244 


54LS245 


54LS251 


54L5253 


54LS257A 


54LS258A 


54LS259 


54LS26 


54LS266 





Up/Down Decade Counter with Clear 
Up/Down Binary Counter with Clear 

4-Bit Right/Left Shift Register 

4-Bit Shift Register (9300 Type) 

Dual 4-Input NAND Gate 

Dual 4-Input AND Gate 

Dual 4-Input NAND Gate, Open Collector 


Dual One-Shot (Very Stable) 


Octal Bus/Line Driver, Inverting 3-State 


Octal Bus/Line Driver, 3-State 


Quad Bus Transceiver, Inverting, 3-State 


Quad Bus Transceiver, Non-Inverting, 3-State 
Octal Driver, Non-Inverting, 3-State 
Octal Bus Transceiver, Non-Inverting, 3-State 


8-Input Multiplexer, 3-State 


Dual 4-Input Multiplexer, 3-State 


Quad 2-Input Multiplexer, Non-Inverting, 


Quad 2-Input Multiplexer, Inverting, 3-State 


8-Bit Addressable Latch (9334) 


Quad 2-Input NAND, High Voltage 


Quad Exclusive NOR Gate, Open-Collector 
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7603601 


7600601 


7604201 


7801201 


8002001 


8002002 


7705701 


8002101 


7601601 


7601701 


7603701 


7603801 


7602001 
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LOW POWER SCHOTTKY (LS) 


JM38510, SMD#, MIL-STD-883C 


54LS27 
54LS273 
54LS279 
54LS28 
54LS280 
54LS283 


54LS298 


54LS30 
54LS32 
54LS365A 
54LS366A 
54LS367A 
54LS368A 
| 54837 
54LS373 
54LS374 
54LS375 
54LS377 
54LS38 


54LS390 


54LS393 


54LS399 


| 54LS40 





Triple 3-Input NOR Gate 

Octal D Flip-Flop with Clear 7801001 
Quad Set/Reset Latch 7601801 
Quad 2-Input NOR Buffer 

9-Bit Odd/Even Parity Generator/Checker 


4-Bit Full Adder (Rotated LS83A) 7604301 


Quad 2-Multiplexer, with Output Register 


7601901 
8-Input NAND Gate 
Quad 2-Input OR Gate 
Hex Buffer, Common Enable, 3-State 
Hex Inverter, Common Enable, 3-State 
Hex Buffer, 4-Bit and 2-Bit, 3-State 
Hex Inverter, 4-Bit and 2-Bit, 3-State 
Quad 2-Input NAND Buffer 
Octal Transparent Latch, 3-State 
Octal D Flip-Flop 7801101 
Quad Latch 
Octal D Flip-Flop with Enable 
Dual 4-Input NAND Buffer 


Dual Decade Counter 
7802601 


Dual 4-Bit Binary Counter 


Quad 2-Input Multiplexer with Output Register 





Dual 4-Input NAND Buffer 
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LOW POWER SCHOTTKY (LS) 


JM38510, SMD#, MIL-STD-883C 


54LS42A 1-of-10 Decoder 7603101 


54LS47 BCD to 7-Segment Decoder/Driver 
7604501 


54LS51 Dual AND-OR-INVERT Gate 
54LS569 4-Bit Up/Down Counter, 3-State 
54LS645 Octal Bus Transceiver, Non-Inverting, 3-State 


54LS670 4 x 4 Register File, 3-State 


54LS716 Programmable Modulo-N Counter 


54LS718 Programmable Modulo-N Counter 

54LS719 Programmable Modulo-N Counter 

54LS73A Dual JK Flip-Flop 

54LS74A Dual D Flip-Flop 

54LS75 4-Bit Bi-Stable Latch with Q and Q 7601201 
54LS76A Dual JK Flip-Flop 7601301 
54LS83A 4-Bit Full Adder 7601401 
54LS85 4-Bit Magnitude Comparator 


54LS86 Quad Exclusive OR Gate 





54LS95B 4-Bit Shift Register 
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METAL GATE CMOS 


JM385610/, SMD#, MIL-STD-883C 





14001A Quad 2-Input NOR Gate 








14001B Quad 2-Input NOR Gate 











14002A Dual 4-Input NOR Gate 








14002B Dual 4-Input NOR Gate 








14006B 18-Bit Static Shift Register 








14007A Dual Complementary Pair plus Inverter 











4-Bit Full Adder 





14008B 








14011A Quad 2-Input NAND Gate 





14011B Quad 2-Input NAND Gate 





14012B Dual 4-Input NAND Gate 





14013B 





Dual D Flip-Flop 





14014B 





8-Bit Static Shift Register 





14015B 





Dual 4-Bit Static Shift Register 





14016B Quad Analog Switch/Quad Multiplexer 










14017B Decade Counter/Divider 








14018B Presettable Divide-by-N Counter 






14020B 14-Bit Binary Counter 





14021B 8-Bit Static Shift Register 






Octal Counter/Divider 





14022B 






14023A Triple 3-Input NAND Gate 





14023B Triple 3-Input NAND Gate 





14024B 7-Stage Ripple Counter 





14025A Triple 3-Input NOR Gate 





14025B Triple 3-Input NOR Gate 
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METAL GATE CMOS 


JM385610/, SMD#, MIL-STD-883C 





14027B 
14028B 
14029B 
14034B 
14035B 
14040B 
14042B 
14043B 
14044B 


14046B 


14049A 
14050B 
14051B 
14052B 
14053B 
14066B 
14068B 
14069A 
14070B 
14071B 
14072B 
14073B 
14075B 


14076B 


Dual JK Flip-Flop 

BCD-to-Decimal Decoder 

4-Bit Presettable Up/Down Counter 
8-Bit Universal Bus Register 


4-Bit Shift Register 


12-Bit Binary Counter 


Quad Latch 
Quad NOR R-S Latch 
Quad NOR R-S Latch 


Phased-Locked Loop 


Hex Inverter/Buffer 

Hex Buffer 

8-Channel Analog Multiplexer 

Analog Multiplexer, Dual 4-Channel 

Triple 2-Channel Analog Multiplexer 

Quad Analog Switch 

8-Input NAND Gate 

Hex Inverter 

Quad Exclusive OR Gate 

Quad 2-Input OR Gate 

Dual 4-Input OR Gate 7706001 
Triple 3-Input AND Gate 7705101 


Triple 3-Input OR Gate 





Quad D Register 
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METAL GATE CMOS 


JM385610/, SMD#, MIL-STD-883C 


14078B 


14081B 


14082B 


14093B 


14094B 


14099B 


14161B 


14162B 


14163B 


14174B 


14175B 


14194B 


14490A 


14502B 


14503B 


14504B 


14506A 


14508B 


14510B 


14511B 


14512B 


14514B 


14515B 


14516B 





8-Input NOR Gate 

Quad 2-Input AND Gate 7702401 
Dual 4-Input AND Gate 7705901 
Quad 2-Input NAND Schmitt Trigger 

8-Bit Bus Compatible Shift/Store/Latch 


8-Bit Addressable Latch 


Binary Counter, Asynchronous Clear 


Decade Counter, Synchronous Clear 
Binary Counter, Synchronous Clear 
Hex D Flip-Flop 

Quad D Flip-Flop 

4-Bit Universal Shift Register 

Hex Contact Bounce Eliminator 5962-8764601 
Strobe Hex Inverter/Buffer 7702001 
Hex 3-State Buffer 

Triple TTL or CMOS-to-CMOS Level Shifter 

Dual Expandable AOI Gate 

Dual 4-Bit Latch 

BCD Up/Down Counter 

BCD-to-7 Segment Latch/Decoder/Driver 

8-Channel Data Selector 

4-Bit Latch/4-to-16 Line Decoder (High) 7703501 


4-Bit Latch/4-to-16 Line Decoder (Low) 


Binary Up/Down Counter 
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METAL GATE CMOS 


JM385610/, SMD#, MIL-STD-883C 









14517B Dual 64-Bit Static Shift Register 





14518B Dual BCD Up Counter 






4-Bit AND/OR Selector 





14519B 






14520B 





Dual Binary Up Counter 







14521B 





24 Stage Frequency Divider 


14522B 





Programmable BCD Divide-by-N Counter 





14526B Programmable Binary Divide-by-N Counter 






14529B Dual 4-Channel Analog Data Selector 











14531B 12-Bit Parity Tree 








14532B 8-Bit Priority Encoder 





14536B Programmable Timer 


Dual Precision Monostable Multivibrator 





14538B 






14539B Dual 4-Channel Data Selector/Multiplexer 










14541B Programmable Oscillator-Timer 





14543B BCD-to-7 Segment Latch/Decoder/Driver 









14549B Successive Approximation Register 





14551B Quad 2-Channel Analog Multiplexer 












14553B 





3-Digit BCD Counter 


14555B 





Dual Binary to 1-to-4 Decoder 


14556B 





Dual Binary to 1-to-4 Decoder, Inverting 









14557B 1-to-64-Bit Variable Length Shift Register 7901601 


14559B Successive Approximation Register 






14560B NBCD Adder 






14561B 9’s Complementer 
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METAL GATE CMOS 


JM385610/, SMD#, MIL-STD-883C 


14562B 128-Bit Static Shift Register 


14568B Phase Comparator and Programmable Counter 
14572A Hex Gate 
14584B Hex Schmitt Trigger 5962-8550102 


14585B 4-Bit Magnitude Comparator 





TRANSISTOR TO TRANSISTOR (TTL) LOGIC 


JM385610/, SMD#, MIL-STD-883C 


Dual Voltage-Controlled Multivibrator | 
Phase-Frequency Detector 5962-8780301 
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NOTICE: Military products are not necessarily pin for pin substitutable with their commercial product counterparts. If 
there are any questions as to the compatibility please contact Product Marketing (602) 897-3768 for detail information. 


MEMORIES 


JM38510/, SMD#, MIL-STD-883C 


10539 32 x 8-Bit ECL PROM, 17 ns 


10545 64-Bit ECL Register File, RAM, 18 ns 5962-8856001 
10549 256 x 4-Bit ECL PROM, 30 ns 

10552 256 x 1-Bit ECL RAM, 15 ns 

93415 1024 x 1-Bit RAM, Open-Collector 

93422 256 x 4-Bit RAM, 3-State Output, 60 ns 


93L422A 256 x 4-Bit RAM, 3-State Output, 55 ns, Low 
Power 


93L422 256 x 4-Bit RAM, 3-State Output, 75 ns, Low 
Power 


1024 x 1-Bit RAM, 3-State Output 


4180-30 4K x 4 Cache Tag RAM Comparators, 30 ns 
4180-35 4K x 4 Cache Tag RAM Comparators, 35 ns 


4180-40 4K x 4 Cache Tag RAM Comparators, 40 ns 


511000-80 1M x 1 High Speed DRAM, Fast Page 
Mode, 80 ns 


511000-80 1M x 1 High Speed DRAM, Fast Page 
Mode, 80 ns 


511000-90 1M x 1 High Speed DRAM, Fast Page 
Mode, 90 ns 


511000-90 1M x 1 High Speed DRAM, Fast Page 
Mode, 90 ns 


511000-110 1M x 1 High Speed DRAM, Fast Page 
Mode, 110 ns 
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MEMORIES 


JM38510/, SMD#, MIL-STD-883C 





511000-110 1M x 1 High Speed DRAM, Fast Page 
Mode, 110 ns 


511000-120 1M x 1 High Speed DRAM, Fast Page 
Mode, 120 ns 


511000-120 1M x 1 High Speed DRAM, Fast Page 
Mode, 120 ns 


56824-35 8K x 24 DSP RAM, 35 ns 


56824-40 8K x 24 DSP RAM, 40 ns 


56824-45 8K x 24 DSP RAM, 45 ns 
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MEMORIES 


JM38510/, SMD#, MIL-STD-883C 


6164-55 8K x 8 Fast Static RAM, 55 ns 5962-8552505 


6164-55 8K x 8 Fast Static RAM, 55 ns 5962-8552505 


6164-70 8K x 8 Fast Static RAM, 70 ns 5962-8552504 


6164-70 8K x 8 Fast Static RAM, 70 ns 5962-8552504 
6168-55 4K x 4 Fast Static RAM, 55 ns 5962-8670507 
6168-70 4K x 4 Fast Static RAM, 70 ns 5962-8670509 


6206-35 32K x 8 Fast Static RAM, 35 ns 
6206-35 32K x 8 Fast Static RAM, 35 ns 


6206-45 32K x 8 Fast Static RAM, 45 ns 5962-8866204 


6206-45 32K x 8 Fast Static RAM, 45 ns 5962-8866204 


6206-55 32K x 8 Fast Static RAM, 55 ns 5962-8866203 


6206-55 32K x 8 Fast Static RAM, 55 ns 5962-8866203 


6206-70 32K x 8 Fast Static RAM, 70 ns 5962-8866202 





6206-70 32K x 8 Fast Static RAM, 70 ns 5962-8866202 


6206-100 32K x 8 Fast Static RAM, 100 ns 5962-8866201 


6206-100 32K x 8 Fast Static RAM, 100 ns 5962-8866201 
6264-35 8K x 8 Fast Static RAM, 35 ns 5962-8552507 
6264-35 8K x 8 Fast Static RAM, 35 ns 


6264-45 8K x 8 Fast Static RAM, 45 ns 5962-8552506 





6264-45 8K x 8 Fast Static RAM, 45 ns 
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MEMORIES 


JM38510/, SMD#, MIL-STD-883C 


62L64-35 8K x 8 Fast Static RAM, 35 ns, Low Power 
62L64-35 8K x 8 Fast Static RAM, 35 ns, Low Power 
62L64-45 8K x 8 Fast Static RAM, 45 ns, Low Power 
62L64-45 8K x 8 Fast Static RAM, 45 ns, Low Power 


6268-35 4K x 4 Fast Static RAM, 35 ns 

6268-45 4K x 4 Fast Static RAM, 45 ns 

6287-35 64K x 1 Fast Static RAM, 35 ns, Low Power 
64K x 1 Fast Static RAM, 45 ns, Low Power 

62L87-35 64K x 1 Fast Static RAM, 35 ns, Low Power 

62L87-45 64K x 1 Fast Static RAM, 45 ns, Low Power 
16K x 4 Fast Static RAM, 35 ns 
16K x 4 Fast Static RAM, 45 ns 

62L88-35 16K x 4 Fast Static RAM, 35 ns, Low Power 

62L88-45 16K x 4 Fast Static RAM, 45 ns, Low Power 
16K x 4 FSRAM, Chip Enable/Out Enable, 


35 ns 


16K x 4 FSRAM, Chip Enable/Out Enable, 
35 ns 


16K x 4 FSRAM, Chip Enable/Out Enable, 
45 ns 


16K x 4 FSRAM, Chip Enable/Out Enable, 
45 ns 


5962-8552508 


5962-8552509 


5962-8670503 


5962-8670505 


5962-8601501 


5962-8601503 


5962-8601502 


5962-8601504 


5962-8685924 


5962-8685922 


5962-8685923 


5962-868592 1 


5962-8685918 


5962-8685918 


5962-8685916 


5962-8685916 
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MEMORIES 


JM38510/, SMD#, MIL-STD-883C 











16K x 4 FSRAM, Chip Enable/Out Enable, 5962-8685917 | /B 


35 ns, Low Power 


62L90-35 








62L90-35 16K x 4 FSRAM, Chip Enable/Out Enable, 5962-8685917 | /B 


35 ns, Low Power 












62L90-45 16K x 4 FSRAM, Chip Enable/Out Enable, 5962-8685915 | /B 


45 ns, Low Power 





5962-8685915 





62L90-45 16K x 4 FSRAM, Chip Enable/Out Enable, 


45 ns, Low Power 






6293-30 16K x 4 Synch SRAM, Synch Output, 30 ns 






6293-30 16K x 4 Synch SRAM, Synch Output, 30 ns 






6293-35 16K x 4 Synch SRAM, Synch Output, 35 ns 






6293-35 16K x 4 Synch SRAM, Synch Output, 35 ns 





6293-40 16K x 4 Synch SRAM, Synch Output, 40 ns 





6293-40 16K x 4 Synch SRAM, Synch Output, 40 ns 





6294-30 





16K x 4 Synch SRAM, Out Reg/Out 
Enable, 30 ns 






6294-30 16K x 4 Synch SRAM, Out Reg/Out 


Enable, 30 ns 





16K x 4 Synch SRAM, Out Reg/Out 
Enable, 35 ns 









16K x 4 Synch SRAM, Out Reg/Out 
Enable, 35 ns 










16K x 4 Synch SRAM, Out Reg/Out 
Enable, 40 ns 










16K x 4 Synch SRAM, Out Reg/Out 
Enable, 40 ns 











16K x 4 Synch SRAM, Transparent Output, 
Out Enable, 30 ns 











16K x 4 Synch SRAM, Transparent Output, 
Out Enable, 30 ns 
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Military Semiconductor 
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MEMORIES 


MIL-STD-883C 


6295-35 16K x 4 Synch SRAM, Transparent Output, 
Out Enable, 35 ns 


16K x 4 Synch SRAM, Transparent Output, 


Out Enable, 35 ns 


6295-40 16K x 4 Synch SRAM, Transparent Output, 
Out Enable, 40 ns 


6295-40 16K x 4 Synch SRAM, Transparent Output, 
Out Enable, 40 ns 
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8-BIT MICROPROCESSORS & MICROCONTROLLERS 
32-BIT CONTROLLERS AND PERIPHERALS 


JM38510/, SMD#, MIL-STD-883C 


6809 


68A09 


68B09 


6821 


68A21 


68B21 


6840 


6845 


68488 


68A488 


68B488 


6850 


6852 


6854 


6875A 


68HC11A0 





8-Bit Microprocessor 


8-Bit Microprocessor with Clock and Optional 
RAM 


8-Bit Microprocessor with Clock 


1.5 MHz 8-Bit Microprocessor with Clock 
2.0 MHz 8-Bit Microprocessor with Clock 
8-Bit Peripheral Interface Adapter 

1.5 MHz 8-Bit Peripheral Interface Adapter 
12 MHz 8-Bit Peripheral Interface Adapter 
Programmable Timer Module 

CRT Controller 

GPIA Support Module 

1.5 MHz GPIA Support Module 

2.0 MHz GPIA Support Module 


Asynchronous Communications Interface 
Adapter 


1.5 MHz Asynchronous Communications 
Interface Adapter 


1.5 MHz Asynchronous Communications 
Interface Adapter 


Synchronous Serial Data Adapter 
Advanced Data-Link Controller 
6800 Clock Generator/Driver 


8-Bit Micontroller with 256 Bytes RAM 5962-90510 


8-Bit Micontroller with 256 Bytes RAM 5962-90510 
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8-BIT MICROPROCESSORS & MICROCONTROLLERS 
32-BIT CONTROLLERS AND PERIPHERALS 


JM38510/, SMD#, MIL-STD-883C 


Sian dein Ge eecrelien M38510) smp# [assc | pi | FP [Lecce |cLcc” 
68HC11A1 8-Bit Microcontroller, 256 Bytes RAM & 
512 Bytes EEPROM 


8-Bit Microcontroller, 256 Bytes RAM & 5962-90510 
512 Bytes EEPROM 
68HC811E2 8-Bit Microcontroller with 2K EEPROM 5962-89527 


8-Bit Microcontroller with 2K EEPROM 5962-89527 


68HC705C8 8-Bit Microtontroller with 8K EPROM 


68332 32-Bit Microcontroller a 5962-91501 pe { 3091 


68302 Integrated Mulit-Protocol Processor Planned 


68442-8 Expanded DDMA Controller [To = —55°C 9962-86811 
to +110°C] 





68605-10 X.25 Protocol Controller Planned 
68824-10 Token Bus Controller Planned 


68851-12 132 | Page Memory Management Unit 5962-89461 


68851-16 Page Memory Management Unit 5962-89461 
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16 AND 32-BIT MICROPROCESSORS 


JM38510/, SMD#, MIL-STD-883C 


68000-8* 16-Bit external/32-Bit internal MPU 8202102 


68000-8T* 16-Bit external/32-Bit internal MPU 8202102 


68000-10* 16-Bit external/32-Bit internal MPU 8202103 


68000-1CT* 16-Bit external/32-Bit internal MPU 8202103 


68020-16 32-Bit external and internal 5962-8603202 
32-Bit external and internal 


68020-20 32-Bit external and internal 5962-8603203 
32-Bit external and internal 


68030-16 32-Bit external and internal w/built-in PMMU 5962-8946401 
32-Bit external and internal w/built-in PMMU 


68030-20 32-Bit external and internal w/built-in PMMU 5962-8946402 
32-Bit external and internal w/built-in PMMU 





68030-25 32-Bit external and internal w/built-in PMMU 5962-8946403 
32-Bit external and internal w/built-in PMMU 


68030-33 32-Bit external and internal w/built-in PMMU 5962-8946404 
32-Bit external and internal w/built-in PMMU 





* [To =- 55° to +110°C] 
** This device includes thermal pad(s). 
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16 AND 32-BIT MICROPROCESSORS 


JM38510/, SMD#, MIL-STD-883C 



































68040 179 | 32-Bit external and internal w/built-in 
PMMU and FPU 
196 | 32-Bit external and internal w/built-in 
PMMU and FPU 
68881-16 68 | 32-Bit Floating Point Coprocessor 5962-8602102 
68881 -20 68 | 32-Bit Floating Point Coprocessor 5962-8602103 
68882-16 68 | Enhanced 16 MHz 32-Bit Floating Point 5962-89463 
Coprocessor 
68882-20 68 | Enhanced 20 MHz 32-Bit Floating Point 5962-89463 
Coprocessor 
68882-25 68 | Enhanced 25 MHz 32-Bit Floating Point 5962-89463 
Coprocessor 
68882-33 68 | Enhanced 33 MHz 32-Bit Floating Point 5962-89463 


Coprocessor 











68HCO000-8 64 | 16-Bit external/32-Bit internal HCMOS MPU 5962-89462 
68 | 16-Bit external/32-Bit internal HCMOS MPU 5962-89462 
64 
68 











68HCO00-10 | 64 | 16-Bit external/32-Bit internal HCMOS MPU 5962-89462 
68 | 16-Bit external/32-Bit internal HCMOS MPU 5962-89462 
64 
68 












68HCO000-12 | 64 | 16-Bit external/32-Bit internal HCMOS MPU 5962-89462 
68 | 16-Bit external/32-Bit internal HCMOS MPU 5962-89462 
64 
68 


68HC001-8 68 | Configurable 16-Bit or 8-Bit MPU 


68HC001-10 | 68 | Configurable 16 or 8-Bit MPU 


68HCO001-12 | 68 | Configurable 16 or 8-Bit MPU 


*[To =-55° to +110°C] 


** This device includes thermal pad(s). 
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REDUCED INSTRUCTION SET COMPUTERS (RISC) 
DIGITAL SIGNAL PROCESSORS (DSP) 


JM38510/, SMD#, MIL-STD-883C 


88100-20 32-Bit RISC 
32-Bit RISC 


88100-25 32-Bit RISC 
32-Bit RISC 


88200-20 16K Cache/Memory Management Unit 
16K Cache/Memory Management Unit 


88200-25 16K Cache/Memory Management Unit 
16K Cache/Memory Management Unit 


56001-20 56-Bit Digital Signal Processor 5962-8951201XA 
56-Bit Digital Signal Processor 5962-8951201YC 


96002-27 96-Bit Floating Point Digial Signal Processor TBD 
96-Bit Floating Point Digital Signal Processor TBD 
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Military Semiconductor 
Discrete Products 
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PRODUCT LISTING 
MIL-QUALIFIED PRODUCTS 


The following table lists Motorola-supplied devices which appear on the QPL-19500 list as JAN, JANTX, JANTXV and JANS 
qualified products. (Although Motorola will continue to supply components to JAN specifications where desired, this classification 
has been declared “inactive for new designs,” per MIL-S-19500. The higher level JANT X classification is a recommended replace- 
ment.). As the detail specifications are being revised, JAN level is being removed. Consult your local sales office for specific JAN 
availability. 





Zener Diodes 
1N746A 
through 
1N759A 


1N746A-1 
through 
1N759A-1 


1N821 
1N821-1 
1N823 
1N823-1 
1N825 
1N825-1 
1N827 
1N827-1 
1N829 
1N829-1 


1N962B 
through 
1N992B 


1N962B-1 
through 
1N984B-1 


1N3821A 
through 
1N3828A 


Rectifiers 
1N3890,R 
1N3891,R 
1N3893,R 


1N3910 
through 
1N3913 


Zener Diodes 
1N4099 
through 
1N4135 


x KK KK KK KK XK 





x< 


x KX KKK KK KK XK 
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Zener Diodes 
1N4099-1 
through 
1N4135-1 


1N4370A 
1N4370A-1 
1N4371A 
1N4371A-1 
1N4372A 
1N4372A-1 


Reference Diodes 
1N4565A,-1 
through 
1N4574A,-1 


Zener Diodes 
1N4614,-1 
through 
1N4627,-1 


Current 


Regulators 
1N5283 
through 
1N5314 


Zener Diodes 
1N5518B,-1 
through 
1N5546B.-1 


Diode Arrays 
1N5772 
1N5774 


Zener Diodes 
1N6309 
through 
1N6324 


Diode Arrays 
1N6508 
1N6509 
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TRANSISTORS 


TRANSISTORS 
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Small Signal RF 
2N708 X * 2N3553 /3.41 
2N718A Xx 
2N869A X Small-Signal 
2N914 Xx 2N3634 /357 
2N918 x x through 
2N930 X 2N3637 
2N1613 Xx ys 
2N2060 x . 2N3700 /391 
2N2218 X Xx Bast 
emNeeler x x 2N3715 /408 
eee x X 2N3716 /408 
2N2219A x x 
2N2221, A X X Small-Signal 
eNeeee x x 2N3735 /395 
manos x X 2N3737 /395 
2N2369A Xx x 
2N2481 Xx Power 
2N2484 Xx x 2N3739 /402 
2N2605 Xx x 2N3740 /441 
* 2N2608 2N3741 /441 
2N2609 
* 2N2857 X X Small-Signal 
2N2904, A Xx X 2N3743 /397 
2N2905 X X 2N3762 /396 
2N2905A x X 2N3763 /396 
2N2906, A X X 2N3764 /396 
2N2907 X X 2N3765 /396 
2N2907A x Xx 
2N2919 x x Power 
2N2920 X X 2N3766 /518 
2N3013 xX 2N3767 /518 
°N3019S X X 2N3791 /379 
2N3057A x X 2N3792 /379 
2N3227 X Xx ; 
Small-Signal 
cancel ‘ . 2N3810 /336 
eee ‘ a 2N3811 /336 
eNe2e2 . 2N3821 /375 
JFETs 2N3822 1375 
2N3330 2N3823 /375 
2N3331 RE 
Small-Signal * 2N3866,A /398 
2N3439 X ee 
aot : 2N3867S /350 
2N3868S /350 
2N3467 Xx 
ENetO9 x Small-Signal 
2N3485A X 2N4033 /512 
2N3486A X 
2N3498 X THYRISTORS 
2N3499 X 2N4199 
2N3500 X through 
2N3501 X 2N4204 /372 
2N3506 x 
2N3507 X 
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TRANSISTORS 


Small-Signal 
2N4261 


Power 
2N4399 


Small-Signal 
2N4405 
2N4416A 
2N4449 
2N4453 
2N4854 


2N4856 
through 
2N4858 


2N4930 
2N4931 


THYRISTORS 
2N4948 
2N4949 


TRANSISTORS 
RF 
* 2N4957 


Power 
2N5038 
2N5039 


RF 
* 2N5109 


Power 
2N5302 
2N5303 
2N5339 


Small-Signal 
2N5415S 
2N5416S 


THYRISTORS 
2N5431 


TRANSISTORS 

Small-Signal 
2N5581 
2N5582 


Power 
2N5683 
2N5684 
2N5685 
2N5686 
2N5745 


TRANSISTORS 

Small-Signal 
2N5793,94 
2N5795,96 


Power 
2N6051 
2N6052 
2N6058 
2N6059 


THYRISTORS 
2N6116 
2N6117 
2N6118 


TRANSISTORS 
Power 
2N6193 
2N6274 
2N6277 
2N6283 
2N6284 
2N6286 
2N6287 
2N6298 
2N6299 
2N6300 
2N6301 
2N6306 
2N6308 
2N6378 
2N6379 
2N6383 
2N6384 
2N6385 
2N6437 
2N6438 
2N6546 
2N6547 


RF 
* 2N6603 


Power 
2N6648 
2N6649 
2N6650 
2N6671 
2N6673 
2N6756 
2N6758 
2N6760 
2N6762 
2N6764 
2N6766 
2N6768 
2N6770 


x KK KKK KK KK KK KK KKK KK KK RK 


x KKK KK KK KK KK 


x KKK KKK KK KK 


x KKK KKK KX 


x KKK KK KK KK KK OK 
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Multiples 


2N6987 
2N6988 
2N6989 
2N6990 





* Device on Product Discontinuance Notice. 
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Product Listing (Continued) 


MIL-PROCESSEL 
PACKAGED PRODUCTS 


The following type numbers represent standard part numbers that have been built and tested to MIL-S-19500 reliability spec- 
ifications. For details, see page 6-13. 








RECTIFIERS 
Schottky 
MBROSOA 
MBRO40A 
MBR5825 
MBR6391 
MBR6392 
THYRISTOR 
MCR2223, A 
MCR2324, A 
MCR2326, A 
MCR2328, A 
TRANSISTORS 
Duals 
MD2219AF 
MD2369A,AF 
MD2605, F 
MD2905AF 
MD3251A 
MD3251AF 
MD3468 
MD3468F 
MD3799 
MD4261 
MD4261F 
MD6002 
MD6002F 
MD918, F 
TMOS 
MHM5N100 
MHM12N50 
MHM25N20 
MHM25N10 
MHM8P20 
MHR30N20 
MHR35N10 
Quads 
MHQ2369 
MHQ2484 
MHQ3251A 
MHQ3468 
MHQ3799 
MHQ4261 
MHQ6002 
MHQ918 
Bipolar Power 
MJ6316 
MJ6318 
MJ10016 
MJ11021 


1N5825 
1N6391 
1N6392 


2N2323, A 
2N2324, A 
2N2326, A 
2N2328, A 


2N2219A 
2N2369A 
2N2605 
2N2905A 
2N3251A 
2N3251A 
2N3468 
2N3468 
2N3799 
2N4261 
2N4261 
MD6002 
MD6002 
2N918 


2N2369A 
2N2484 
2N3251A 
2N3468 
2N3799 
2N4261 
2N2222/2907 
2N918 


2N6316 
2N6318 
MJ10016 
MJ11021 
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Bipolar Power 


MJ11022 
MJ11032 
MJ11033 
MJ12005 
MJM3716 
MJM3792 
MJM5339 
MJM6036 
MJM6052 
MJM6059 
MJM6193 
MJM6341 
MJT5339 
MJT6193 
Small-Signal 
MM2896 
MM3227 
MM3497 
MM4236 
MM4239 
MM5680 
MM5681 
MM5682 


Quads, Flat Packs 


MQ2369A 
MQ2484 
MQ2605 
MQ3251A 
MQ3468 
MQ4261 
MQ6002 
MQ918 
RECTIFIERS 
MR836 
MR3910 
MR3911 
MR3913 
TRANSISTORS 
RF 
MRF522 
MRF544, A 
MRF545, A 
MRF3960 
MRF4957 
MRF5031 
MRF5160 
MRF5583 
MRF5836 
MRF6603 
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MJ11022 
MJ11032 
MJ11033 
MJ12005 
2N3716 
2N3792 
2N5339 
2N6036 
2N6052 
2N6059 
2N6193 
2N6341 
2N5339 
2N6193 


2N2896 
2N3223 
2N3497 
2N4236 
2N4239 
2N5680 
2N5681 
2N5682 


2N2369A 
2N2484 
2N2605 
2N3251A 
2N3468 
2N4261 
MQ6002 
2N918 


MR836 
1N3910 
1N3911 
1N3913 


MRF522 
MRF544 
MRF545 
2N3960 
2N4957 
2N5031 
2N5160 
2N5583 
2N5836 
2N6603 








Product Listing (Continued) 


MIL-PROCESSED 
PACKAGED PRODUCTS 


The following type numbers represent standard part numbers that have been built and tested to MIL-S-19500 reliability specifica- 
tions. For details, see page 19. 


RECTIFIERS 


TRANSISTORS 
Uitrafast 


RF 

MRF6604 2N6604 
MRF6985 2N6985 
MRF6986 2N6986 
MRF904 MRF904 


MUR2515 MUR2515 
MUR5010 MUR5010 
MUR5020 | MUR5020 
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MIL-QUALIFIED PRODUCTS 


Motorola MIL qualified components are ordered by adding 
suffix JAN, JTX, JTXV or JANS to the part numbers indicated 
in the following tables. Although Motorola will continue to sup- 
ply components to the JAN specification where desired, this 
Classification has been declared “inactive for new designs” per 
MIL-STD-19500. The higher level, JTX, is the recommended 
replacement. CASE 79-04 CASE 80 


- TO-205AD (TO-39 TO-213AA (TO-66 
Power Transistors (TO-39) (TO-66) 


All listed power transistors are available with JAN, JTX and 
JTXV classifications except * = JAN and JTX only. 


Bipolar 








TO-204AA/AE (Formerly TO-3) 


renee sf esi [| 2 | soor | 100" 
ce a 
sf esno [| 2 | soor | too" 
ne 


2N6383# | 2N6648 5 2 

| 2 [3 
5 2 
1 1 


2N3716 2N3792 50/150 
2N6385# 2N6650 1k/20k 


5 


eae 
2N6546 


2/10 6/0.024 


5 
<a 
i 
ae 
ei 
= 
so ae 

| 


2N5685 2N5683¢ 15/60 2 


/2 
05/1.25{ 1 | 10/1 200 


05/1.25{ 1 | 10/1 200 


| 
a 
1 
1 
1 


© 
io) 


oO 
oO 


s 


100 


— 
NO 
© 


0 
0 
0 
0 
0 
0 
2 
0 
0 
0 
5 
5 
5 
5 
0 
0 
0 
0 





# Darlington, ® TO-204AE; all others TO-204AA rag 
** Pr = 85 for devices 2N6648, 2N6649 and 2N6650. 
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Power Transistors, Bipolar (Continued) 


CASE 79-04 CASE 80 
TO-205AD (TO-39) TO-213AA (TO-66) 














TO- D05AA A Fomery TO- 5) 


a0 [Fas [ao [ 18 [eco [Ware [eo [0 


TO- 205AD (Formerly TO-39) 


TO- 213AA oe TO-66) 

—— Tasso ona [ 02s [oan [aa | eases [as 
fafa fase [ora 

faxsrer |__| aoneo [os | oases | 1 

[eo [anesoor | ancoosr | vsoriax | «| 28 | 4 
[20 | anesore [ansascr [vsonee [¢ [ae | * 


# F Darington +T ¢=0 °C for devices 2N6300, 2N6301 t/t," 














MOSFETs (TMOS) 


N-Channel — Case 1-06 TO-204AA (TO-3) 


[3 aes 
ee 
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MIL-Qualified Products (Continued) 







Small-Signal Transistors, Bipolar 


All devices in the following tables are qualified to JAN, JTX 
and JTXV levels, except: 
e = JAN only 

* = JAN/JTX only 

* = JAN/UTX/JTXV/JANS 





CASE 79-04 
TO-205AD (TO-39) 





General Purpose 


TO-206AA 
(TO-18) 


TO-205AD 
(TO-39) 


TO-206AB | 2N5581* 
(TO-46) 2N5582* 


TO-206AA 
(TO-18) 


T0-205AD 
(TO-39) 


TO-206AB 
(TO-46) 


2N3700** 
2N2484 
2N2221A 
2N2222A 
2N930* 
2N718A 
2N2221 
2N2222 


2N916¢ 


2N3019S** 
2N2219A** 
2N2218A 
2N1613 
2N2218 
2N2219 


2N2906A 
2N2907A** 
2N3250A 
2N3251A 
2N2906 
2N2907 


2N3057A 
2N4033 
2N4405* 
2N2905A** 
2N2904A 
2N2904 
2N2905 


2N1132¢ 
2N3485A* 


2N3486A* 
2N2605** 













CASE 22-03 
TO-206AA (TO-18) 


CASE 26-03 
TO-206AB (TO-46) 


120 
120 
3 





30 800 00 
50 800 | 40 120 150 0 150/15 
50 | 800 100 300 150 0 150/15 
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CASE 20-03 


TO-206AC (TO-52) | TO-206AF (TO-72) 





‘500/50 
1.0/0.1 
150/15 
150/15 
10/0.5 
150/15 
150/15 
150/15 
10/1.0 


150/15 
150/15 
150/15 
150/15 
150/15 
150/15 





150/15 
150/15 
10/1.0 
10/1.0 
150/15 
150/15 


500/50 
150/15 
150/15 
150/15 
150/15 
150/15 
150/15 
150/15 


150/15 
150/15 
10/0.5 








Small-Signal Transistors, Bipolar (Continued) 


an 





CASE 632-08 CASE 654-07 





High-Frequency Amplifiers/Oscillators 


The transistors shown are designed for use as both oscillators and amplifiers at UHF and VHF frequencies. 


rro2car [aie [| | 3 | «6 | 





|To-206AF | 2nazei_ | ts | 30 | to | OO] CO | CC Tt | ts |_ os 
Switching Transistors 


The following devices are intended primarily for use in general-purpose switching, but can be used in amplifier and driver 
applications. Within each package group shown, the devices are listed in order of decreasing turn-on time (ton). 








2N914* 
2N708 
2N2481 
2N2369A** 
2N3227 


TO-205AD | 2N3444S* 
2N3253S* 


2N3735** 
2N3506 


2N3507 
2N3737** 


TO-206AC | 2N3013 15 120 0.18 
2N4449 12 i: a ie 120 iG 0.2 iG 


[ro-a0ena [axawon[wo [ ao [we [ie a wo [ie fois To 


TO-205AD | 2N3634** 
2N3635** 
2N3636** 
2N3637 
2N4033 


2N3467 





TO-206AA 






a ee ee ee 














ok 





2N3468 
2N3762 


2N3763 
2N4405 


ee eee ee ee ee Pape po mae 


TO-206AB | 2N3764 1500 1000 1000 
2N3765 1500 1000 1000 100 


= JAN/JTX ae 
** = JAN/JTX/UTXV/JANS. All others, JAN/UTX/JTXV. 
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High-Voitage/High-Current Transistors 


This following table lists Motorola standard devices that have high Collector-Emitter Breakdown Voltage. Devices are listed in 


decreasing order of V(BR)CEO within each package type. 


TO-205AD 


TO-205AD 


2N3439 
2N3440 
2N3500** 
2N3501** 
2N3498** 
2N3499** 


2N5416S 
2N3743 
2N4931 
2N5415S 
2N4930 
2N3637** 
2N3636** 
2N3635** 
2N3634** 


40/160 
40/160 
40/120 
100/300 
40/120 
100/300 


30/120 
50/200 
50/200 
30/120 
50/200 
100/300 
50/150 
100/300 
50/150 


aoonnaawnn»1wnw vo 





Multiple Transistors 
These multiple small-signal transistors include devices intended for amplifier and switching applications. 


“QUAD — NPN 
Case 632-02 


Case 607-04 


QUAD — PNP 
Case 632-02 


Case 607-04 


DUAL — NPN 
Case 654-07 


Tanzoso" [60 | 800 | 0s | oom | sow [ on | oa [os [5 
: 0.1 
0.1 
0.1 











EU Lea 
He y i 
i 
A ta ae 
CD 
HH He HEE 


[6 [a 
Tanase [60 | a0 | 0 : 
Paneer [60 | so 
ransasa [40 | 600 
[a0 [600 
[a0 [600 
<n 


aor ee 
[on ae Ta 

| [on [or 
[001 | s0om00 | ox [02 [on 


** = JAN/UTX/JTXV/JANS. All others, JAN/UTX/JTXV. 
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Small-Signal Transistors, JFETs 


Amplifiers, TO-206AF 
All are low-frequency amplifiers except 2N3823 and 2N4416A which are suitable for VHF/UHF amplification. 


P-Channel 


jenasss | 60 
RF Transistors, Bipolar NPN 
Power, VCC = 28 Vdc 





2N9555 (note 1) | 79-04 (70-30) 
2NGS7S (ote 1) 400 36-09 (70-60) 


Small-Signal 











| Case 303-1 


Case TO-206AF 


Case TO-205AD 


*= JAN/JTX, ** = JAN/UTX/JTXV/JANS. All others, JAN/UTX/JTXV 












Note 1: Device on Product Discontinuation Notice. 
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MIL-Qualified Products (Continued) 


Zener Diodes 
General-Purpose Regulator Diodes 
All devices are qualified to JAN, JTX and JTXV levels except: [____] = JAN and JTX only. 


























































































































































































































1N4614,-1 1N4118,-1 1N971B,-1 
1N4615,-1 1N4119,-1 

1N4616,-1 1N4120,-1 1N972B,-1 
1N4617,-1 1N4370A,-1 1N4121,-1 1N973B,-1 
1N4618,-1 1N4371A,-1 1N4122,-1 1N974B,-1 
1N4619,-1 1N4372A,-1 39 1N4123,-1 1N975B,-1 
1N4620,-1 1N5518B 1N746A,-1 43 1N4124,-1 1N976B,-1 
1N4621,-1 1N5519B 1N747A,-1 47 1N4125,-1 1N977B,-1 
1N4622,-1 1N5520B 1N748A,-1 1N978B,-1 
1N4623,-1 1N5521B 1N749A,-1 51 1N4126,-1 

1N4624,-1 1N5522B 1N750A,-1 56 1N4127,-1 1N979B,-1 
1N4625,-1 1N5523B 1N751A,-1 60 1N4128,-1 

1N4626,-1 1N5524B 1N752A,-1 62 1N4129,-1 1N980B,-1 
1N4627,-1 1N5525B 1N753A,-1 68 1N4130,-1 1N981B,-1 
1N4099,-1 1N5526B 1N754A,-1 75 1N4131,-1 1N982B,-1 
1N4100,-1 1N5527B 1N755A,-1 82 1N4132,-1 1N983B,-1 
1N4101,-1 1N5228B 1N756A,-1 87 1N4133,-1 

1N4102,-1 91 1N4134,-1 1N984B,-1 
1N4103,-1 1N5529B 1N757A,-1 100 1N4135,-1 1N985B 
1N4104,-1 1N5530B 1N758A,-1 110 1N986B 
1N4105,-1 1N5531B 1N962B,-1 120 1N987B 
1N4106,-1 1N5532B 1N759A,-1 130 1N988B 
1N4107,-1 1N5533B 1N964B,-1 150 1N989B 
1N4108,-1 1N5534B 160 1N990B 
1N4109,-1 1N5535B 1N965B,-1 180 1N991B 
1N4110,-1 1N5536B 1N966B,-1 200 1N992B 
1N4111,-1 1N5537B 

1N4112,-1 1N5538B 1N967B,-1 

1N4113,-1 1N5539B 

1N4114,-1 1N5540B 1N968B,-1 

1N4115,-1 1N5541B 1N969B,-1 

1N4116,-1 1N5542B 1N970B,-1 

1N4117,-1 1N5543B 


* Basic part number supplied in DO-204AA (DO-7) package. For preferred DO-204AH (DO-35) package, add “-1” to basic part numbers. 
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Voltage Reference Diodes 





Temperature Compensated Binge Glass 
Reference Devices DO-204AA DO-204AH 
(DO-7) (DO-35) 

For applications where output voltage must remain within reference only — not a maximum rating. Devices in this table 
narrow limits during changes in input voltage, load resistance are available as JAN, JTX and JTXV versions. Part numbers 
and temperature. Motorola guarantees all reference devices apply to DO-204AA package. For preferred DO-204AH 
to fall within the specified maximum voltage variations, AV7, at package, add a -1 between part number and the JAN, JTX or 
the specifically indicated test temperatures and test current. JTXV suffix, i.e. 1N821-1JAN. 


Indicated temperature coefficient should be considered as a 


rez | 15 [75 | 1naav [01 | wea | 0 [1nazs | 0 | iNeor | 0 | 1nazo | 0 
Tea [10 [05 [1nasesa [01 | anaseea [01 [awase7a | 0 | inaseea | 0 | inascoa | 0 
rea [10 [1 1nas7on™ [on [anasria | ot 1nas72n | 0 | 1nas7aa | 0 [1nasvaa | 0 


Test Temperature points are —55, 0, +25, +75 and 100°C 


Special Purpose Regulators 








Glass 
DO-204AA 
Field-Effect Current Regulator Diodes (DO-7) 
High impedance diodes whose “constant current source” 4.7mA, with usable voltage range from a minimum limit 
characteristic complements the “constant voltage” of the indicated, up toa voltage compliance of 100 V. All are available 
zenerline. Regulated current values range from 0.22 to with JAN, JTX and JTXV classification. 


1N5283 1N5299 
1N5284 1N5300 
1N5285 1N5301 
1N5286 : : 1N5302 


1N5287 1N5303 
1N5288 1N5304 
1N5289 1N5305 
1N5290 1N5306 


1N5291 ' 1N5307 
1N5292 1N5308 
1N5293 1N5309 
1N5294 1N5310 


1N5295 1N5311 
1N5296 1N5312 
1N5297 ; 1N5313 
1N5298 : 1N5314 
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Case 606-04 Case 607-04 Case 632-08 





DIO D E AR RAYS === Available in HX or HXV classification. 


Schematic Diagrams 


@ Oo 6) 
29008006 2 OOHDOOOOM 
@ @ @ 


NC Pin 6, 13 















Po | Pao | 2% | so | | 6060 | 1901006. cACC. 
To [or [+ | [20 [oo 6 | coro | 6000068, Duar CASS. 
wo [0 T4o_[ 2 | so | 1 | eso | ve00005. 0006 
ss [ao [ 20 [soo |e | see0 | 010068, DUAL CASS 
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MiIL-Qualified Products (Continued) 
Rectifiers 


Fast recovery power rectifiers providing high efficiency at frequencies up to 250 kHz. R-suffix indicates 
reverse polarity. All are available with JAN and JTX classification. 














1N3890, R 
1N3891, R 12 200 1.4 25 200 | DO-203AA 
1N3893,R | 400 | 
1N3910 









00 
400 





Thyristors — SCRs 
Radar (Pulse) Modulators DO-203AA 
Fast switching high-voltage SCRs with maximum turn-on times specified at 300 to 400 ns. Especially (DO-4) 


designed for pulse modulator applications. Available with JAN classification only. 


Panacea | 600 


Thyristor Triggers 


Unijunction Transistors — UJT 

Highly stable devices for general-purpose trigger applications and as pulse generators (oscillators) and 
timing circuits. Useful at frequencies ranging (generally) from 1 Hz to 1 MHz. Available with JAN and JTX 
classification 





DO-203AB 














ransasi_| ore [oa [oa | oor] 2 


T| = Intrinsic Standoff Ratio 





Programmable 
Unijunction Transistors — PUT 


Similar to UJTs, except that ly, Ip and intrinsic standoff voltage are programmable (adjustable) by 
means of external voltage divider. This stabilizes circuit performance for variations in device parameters. 
General operating frequency range is from 0.01 Hz to 10 KHz, making them suitable for long-duration timer 
circuits. Available with JAN, JTX and JTXV classifications. 


TO-206AA 
(TO-18) 





2N6116 
2N6117 
2N6118 
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MIL-PROCESSED DISCRETE SEMICONDUCTORS 


The wide range of component requirements for today’s 
high-technology military and space applications often go 
beyond the available MIL-S-19500-specified component 
complement. Normally, these needs are met with devices 
manufactured and tested to a customer’s high-reliability 
specifications developed specifically for these custom parts. 
The result — high initial cost and long delivery time. 

To reduce both of these detriments, Motorola now offers a 
standard, inventoried line of popular discrete products for 
which no military specifications exist, but which have been 
processed to rigid MIL-S-19500 and MIL-STD-750 
specifications, just as if they were built for JAN registration. 
Since no military slash sheets exist for these components, the 
electrical parameters are those applied to equivalent Motorola 
commercial products. Delta calculations, however, and Group 
B and C test limits, are selected with the same considerations 
as for MIL-S-19500 specifications 

Compared with custom equivalents, customers able to 
utilize these components will find significant savings in both 
cost and delivery time. Moreover, the life span of such devices 
will be considerably longer than that of custom-built ’specials’, 
so that replacements will be available for the foreseeable 
future. 


MJM 
MM 


Motorola Standard Prefix | 
(See Below) 


Standard Part Number 
of Commercial Device 





Parts Identification and Marking 


For its packaged Military Processed Components, Motorola 
will use only hermetically sealed commercial products capable 
of being processed to MIL-S-19500 requirements. For 
identification, the products will have a prefix similar to those 
presently used for internal (non-ElA-registered) devices, e.g. 
MM, MHM, MRF, MCR etc., followed by the standard EIA or 
internal part number, and special JAN equivalent suffixes. The 
suffixes, HX, HXV and HS signify testing to JANTX, JANTXV 
and JANS respectively. 

MIL-Processed devices will be marked with the Motorola 
Logo, the in-house part number and a four digit date code. 
Should a DESC Drawing become available, the DESC 
Drawing part number will also be marked. (Presently, no 
DESC Drawing specifications exist for any of these devices.) 
Re-marking is not available, due to permanency of the 
marking. 

Should fully qualified JAN equivalents become available, 
Motorola will discontinue the MIL-Processed Devices unless 
there is a technical problem with supplying the JAN qualified 
device. In such cases the MIL-Processed devices will be 
retained and a detailed list of variations from the JAN 
equivalent will be provided. 


HX HXV HS 
HX HXV HS 


| Suffix Used for 


JANS Equivalents 


Suffix Used for 
JANTXV Equivalents 


Suffix Used for 
JANTX Equivalents 


Suffix Used for 
JAN Equivalents 


Motorola Standard Prefixes 


MAD — Diode Arrays 

MBR — Rectifiers 

MCR — Thyristors 

MD — Dual Transistors (Bipolar) 
MFE — Transistors, Field Effect 
MHM, MHT — Transistors, TMOS 
MHQ — Quad Transistors (Bipolar) 


MJ — Transistors, Bipolar Power 

MJM — Transistors, Bipolar Power, TO-254 
MM — Transistors, Small-Signal 

MR — Rectifiers 

MRF — Transistors, RF 

MUR — Rectifiers 

MWA — Circuit, RF 
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JAN-Type Processing for Commercial Products 


MIL-Processed devices will receive the following screens, tests and inspections 


HX Level, (JAN TX Equivalent) — 










High Temperature Non-operating Life MIL-STD-750, Method 1032 Optional 
Temperature Cycle MIL-STD-750, Method 1051 100% 
Surge (Rectifiers) when specified MIL-STD-750, Method 4066 100% 
Thermal Response when specified MIL-STD-750, Method 3101-61 100% 
Constant Acceleration” MIL-STD-750, Method 2006 Optional 


Instability Shock (axial lead diodes only) MIL-STD-750, Method 2081/82 100% 
when specified 


Hermetic Seal 
Fine Leak, Condition G or H 
Gross Leak, Condition A, C, D ,E or F MIL-STD-750, Method 1071 


Interim Electrical Measurements As Specified, when required 


High Temperature Reverse Bias MIL-STD-750, Method 1039/9/42 
Condition A 


Interim Electrical Measurements As specified, parameters as required 
Power Burn-in MIL-STD-750, Method 1038/9/40/2 
Electrical Measurements, Delta Calculations Parameters as Required 

Electrical Measurements Subgroup A2 only 

Group A Inspection (QA) MIL-S-19500 

Group B Inspection MIL-S-19500 


Group C Inspection* MIL-S-19500 





HXV Level, (JAN TXV Equivalent) — 
Devices will receive all Level HX tests, plus 
Precap Visual Inspection MIL-STD-750, Method 2069-74 


HS Level, (JAN S Equivalent) — Contact your Motorola Sales 
representative for processing details 


*MIL-S-19500 Rev. H will delete this screen, and move the test to Subgroup B7. 
* Group C inspection will be run on the initial lot only. Data will be retained for seven years. 
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MIL-Processed Semiconductors (Continued) 


SELECTOR GUIDE 
POWER TRANSISTORS 


TMOS FETs 


These TMOS Power FETs are designed for high speed 
power switching applications such as switching regulators, 
converters, solenoid and relay drivers, and PWM motor 
controls. 


TO-257AA 





TO-254AA Package 
N-Channel 


MHMSN100HX,HXV | 1000 | 5 | 
MHM12N50HX, HXV | 500 
Parwesuicrncrow [roo | as [ras [ea | oes [0 Pere [| 


P-Channel 


rrmorconx mw [20 |e [we | oe [om [« | ms] © | m 


TO-258AA Package 
N-Channel 


“has current sensing-capability 





NOTE: All TMOS devices are presently on engineering hold pending requalification of the new die. Check with your local sales office for delivery. 
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Power Transistors (Continued) 


TO-204AA TO-213AA 
TO-258AA (TO-3) (TO-66) 


NPN 


MJ10016HX, HXV 200/— 
MJ11022HX. HXV 400/15000 | 10000 
MJ11032HX, HXV 400/— 


MJ12005HX, HXV Not 
Specified 


Mu11021HX, HXV 400/15000 | 10000 
Mu11033HX, HXV 400/— 


TO-213AA Package 
NPN 


MJ6316HX, HXV 20/100 
MJ6318HX, HXV 20/100 


TOQ-254AA Package 
NPN 


MJM3716H, 50/150 
MJM5339H, 60/240 


MJM6059H, 1000/18000 
MJM6341H, 30/120 


ipolar, RF 





TO-257AA Package 
NPN 


MJT5339H, HX, HXV 60/240 


MJT6193H, HX, HXV 60/120 
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MIL-Processed Semiconductors (Continued) 


SMALL-SIGNAL TRANSISTORS 


TO-205AD TO-206AA TO-206AB TO-206AF 
Case 303-01 


(Formerly TO-39) (Formerly TO-18) (Formerly TO-46) (Formerly TO-72) 


Bipolar, General Purpose 





TO-206AA Packa 
NPN 


TO-205AD Package 
NPN 





























7 


BEERS ra 
ee 











7 [os = 
: ras 


MRF5031HX,HXV 
MRF5836HX,HXV 
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RF (Continued) 


ipolar 























MRF698GHX,HXV 1 = | 7s | 600, | = 










Glass 
DO-204AA 
(DO-7) 






DO-203AB 
(DO-5) 





Fast Recovery 


Punacrarcrey [| 


Ultrafast Recovery 
MUR2515HX,HXV 
MUR5010HX,HXV 
MUR5020HX,HXV 


Schottky 


Tm [005 
100 [005 
[200 [005 
To [= 
ee 
re | 
oe 


CASE 60-01 


DO-203AB 


0.05 DO-203AB 
Las 
=! 
i! 
ie 
|_| 






















0.05 






0.05 DO-203AB 
























MBR5825HX, HXV 
MBR6391HX,HXV 
MBR6392HX, HXV 








45* 






* = Instantaneous Values, e.g. vF(pk) @ iF(pk) and iR(pk) @ vR(pk) 
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MIL-Processed Semiconductors (Continued) 


war 





Case 654 
(TO-76) Case 610A Case 632-08 
MULTIPLE TRANSISTORS 
Bipolar 


Multiple transistors are multi-chip devices with two (duals) or four (quads) chips in a single package. The transistors are signal 
devices intended for switching and amplifier applications. 





DUALs — NPN 





S 


DUALS—PNP | 


DUALS — NPN/PNP 


MD6002FHXV 
QUADs — NPN 


ah | anh 
on; on 


0 
0 


ele 
—. 
O1 





* 
Bd 
Q. 
® 
@ 
2 
a= 
> 
uo) 
(eo) 
= 
oO 
~ 


(continued) 
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Bipolar (Continued) 


QUADS-PNP 





* All die, equal power 


THYRISTORS — SCRs 


TO-205AD 
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TOP VIEW 


COMPARTMENTED TRAY 





Figure 1. MiL-tested discrete semiconductor chips are now available off the shelf for 
high reliability hybrid (multi-chip) circuits. 


DISCRETE MILITARY OPERATION CHIPS 


Motorola’s inventory of discrete military products qualified to 
JAN, JANTX, JANTXV and JANS specifications currently 
covers many devices listed on the QPL. From these, and from 
key internal product lines Motorola has designated a 
comprehensive selection of components in unencapsulated 
(chip) form to undergo stringent military type testing in order to 
serve the needs of customers manufacturing hybrid circuits for 
military and other high reliability applications. The chips are 
carried in stock by Motorola and by a number of authorized 
chip resellers, thereby avoiding much of the delay and some of 
the cost associated with the development of custom products 
for special applications. The chip line encompasses some of 
the most popular part numbers from various product 
categories and is expected to satisfy a substantial portion of a 
hybrid manufacturer’s discrete chip requirements. 

Presently the proposed Revision H of MIL-S-19500 includes 
Appendix H, which identifies a new level of military device, the 
JAN C chip. The Motorola DMO high reliability chips are 
identical with the new JAN C chip. As soon as the new Rev. His 
dated Motorola will begin qualification to this new level of 
military semiconductor. Since the JAN C device will be a 
standard, it will become the preferred chip for all military 
programs. 


Chip Identification 


For identification, all Motorola MIL-tested chips will carry the 
part numbers of their encapsulated counterpart, except for the 
prefix. For ElA-registered devices, instead of the 1N or 2N 
prefixes the MIL-tested chips will be labelled 1C and 2C. For 
Motorola internal part numbers, the letter “C” will be added to 
the standard internal part number prefix. 

Chips processed to JAN, JANTX and JANTXV 


specifications are further identified by the suffix “HV” added to 
the chip part number. Additional processing to JANS 
specifications (suffix “HS”) can be initiated routinely through 
advance communications with any Motorola sales office. 
Examples: 








2N2222A 2C2222AHV (or HS) 
MZ2.4A MZC2.4AHV (or HS) 





Chip Qualification 


Chips to be used in military and other high-reliability 
applications are tested to conform to the following military 
specifications where applicable: 

MIL-C-45662 Calibration System Requirements 
MIL-L-45208 Inspection System Requirements 
MIL-STD-750 Test Methods for Semiconductors 

To qualify, individual chips are probe tested to guarantee 
conformance with the dc parameters corresponding to those 
on the military slash sheets. Parts not covered by military 
specifications will be tested to Motorola data sheet electricals 
and MIL-S-19500 will be used as a guide. 

Table 1 describes the test capabilities for discrete chip 
probing. 

Parameters which cannot be tested in probe will be tested 
on encapsulated devices on a sample basis for quality 
conformance. Table 2 details the tests performed on the chips, 
as well as those performed on encapsulated Lot Acceptance 
Test Samples (LATS). 







Breakdown Voltages 10 LA to150mA_ | Oto 2000 V 
Leakage Currents 0 to 2000 V 10 nA to 175 mA 


Current Gain (hFE) 100 LA to 30A 0 to 20 V 


Saturation and “On” 100 LA to 30A 0 to 10V 
Voltages 


Forward Voltages 0to 30A O0to10V 
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Table 2. JANTXV Process Flow 
for Motorola Discrete Military Products Chips 





Electrical Probe, +25°C 100% 100% 
DC Only 
Wafer Saw-Through 100% 100% 
Visual Inspection 100% 100% 
MIL-STD-750, Method 2072 or 2073 
Assemble in Applicable Package — see Table 3 
In-Package Tests — 100% 
High Temperature Storage 
MIL-STD-750, Method 1032 — 100% 
Hermetic Seal — 100% 


Fine and Gross Leaks 
MIL-STD-750, Method 1071 


Serialization — 100% 

Electrical Parameters — 100% 
Read and Record, Group A Only 

High Temperature Reverse Bias (HTRB) — 100% 


MIL-STD-750, Method 1039, Cond. A 
Transistors Only 


Delta Calculations for HTRB — 100% 
Read and Record 
Burn-in, High Power — 100% 


MIL-STD-750, Method 1039, Cond. B, Transistors 
Method 1038, Cond. B, Diodes 


Delta Calculations for Burn-In — 100% 
Read and Record 


Final Electrical Parameters — 100% 
Read and Record 
Bond Pull & Die Shear — 5 Devices 


MIL-STD-750, Method 2017 & 2037 


*LATS = Lot Acceptance Test Samples. 











MOTOROLA MASTER SELECTION GUIDE REV 4 | 
6-95 | 





Lot Acceptance Criteria 


For lot acceptance tests, transistor die will be mounted in 
applicable TO-18, TO-205AD (TO-39), TO-204AA/AE (TO-3) 
packages and zener diode chips will be mounted in TO-18 
packages. 

In cases where there are more than 2500 chips on a wafer, a 
lot will consist of only one wafer and sample chips to be used 
for packaged devices will be selected randomly and uniformly 
from across the wafer. For larger die, with less than 2500 chips 
per wafer, samples will be selected from more than one wafer 
and traceability will be to the wafer lot. 

Table 3 lists the lot acceptance criteria for various size chips. 


Over 2500 LTPD = 5 Acceptance 


No. C = 1 
LTPD =7C=1 
LTPD =10C =1 


1000 to 2499 
2 to 999 


For devices with more than 2500 die per wafer, QCI will be 
performed on each wafer. 


Packaging 


Motorola supplies all discrete semiconductor chips in the 
industry standard multi-pak. This is a 2” x 2” waffle type carrier 


Y 


ee 


MULTI-PAK 





COVER TURNED 
UPSIDE DOWN 





with separate compartments for each die, Figure 1. The dice 
are covered with filter papers aligned with the top edge of the 
tray. The multi-pak itself is conductive, or covered with 
conductive material, to reduce the danger of damage to the die 
from electro-static discharge. For die 30 mil square or smaller, 
there will be 400 chips in each waffle pack. For a progressively 
larger die, waffle packs with 100, 49 and 25 chip compartments 
will be used. The waffle pack will be enclosed in a dry nitrogen 
filled or vacuum packed conductive bag and each waffle pack 
will contain chips from only one wafer. All will contain the 
following information: 

Motorola Logo 

Device Part Number 

Inspection Lot Number (Wafer Number) 

Date Code (Assembly Date of the LATS) 

ESD Symbol as applicable, per MIL-STD-1285 


Handling and Storage 


When removing the cover from the waffle pack, the die may 
have a tendency to stick to the paper insert between the top 
cover and the tray. To resolve this problem, Figure 2, place the 
cover upside-down on the tray and apply light finger pressure 
to the cover. Then using tweezers. slide the paper from 
between the tray and the cover. 

Chips should be stored at room temperature in an inert 
environment. Special electrostatic discharge (ESD) 
precautions should be taken to avoid chip damage. Storage in 
the original shipping package is recommended. 








LIGHT FINGER PRESSURE 


PAPER BEING 


REMOVED ‘\ 


Figure 2. Care in removing the filter paper from the multi-pak will prevent loss of chips adhering to the paper. 
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SELECTOR GUIDE 


The following tables list the various Motorola DMO chips first permits rapid comparison of the more important design 
by specific product categories and then in a logical fashion that specifications. 
TRANSISTORS 


Power, Bipolar — Listed in order of increasing Collector Current, Ic (continued) 




























} | 208741HV 30/120 0.4/1 25/250 | 0.001 


recom | «| ao an | — [+ | e550 
raessesnv [aera | s | 100 | somo | 2 | — | onoa 
a 











2C3716HV | 2C3792HV 30/120 3 ee ae oe 30/300 | 0.001 
2C6059HV | 2C8052HV misk | 6 | 20 | — | 5 | 1000-— | 0.001 


“te= 1.2 Us for 2C3716; 1.0 LLs for 2C3792 





small-Signal — Listed in order of decreasing Breakdown Voltage, V(BR)CEO 























Facsorsuv | 80 | 1000 | toooo | 150 | oz | rs015 | somo | — | seo | 20 

Paceasav [20 | 0 | 20000 | oor | os | vor | — | — | a7 | a 

raczeeoanv [50 | 200 | 100800 | iso] + | S000 | ese00 | 10 | 2s | 100 

reczsceaw [40 | 200 | aovizo | 10 | 02 | ton | te-dec | 10 | s10 | 100 
= 


on | — | — | ene [100 | 


racsastanv [60 
Facesorany | 60 
Facasoshv | 60 | 


* ty/te *e [Ls eee iT 


RF, Power 
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Selector Guide (Continued) 


ZENER DIODES 






1C4370AHV 










Pnaceanany | a8 
fnacaaney | aa 
pizcaanany | aa 
rizcseasw [se 
rizcaons |e 
a 
fnzcraasw [7a 
MZC8.7AHV 
MZC9.1A5HV 
a 
[rnc [9 


1C4371AHV 


1C4372AHV 
1C746AHV 


1C747AHV 


1C748AHV 


1C749AHV 
1C750AHV 
1C751AHV 





1C752AHV 


1C753AHV 


1C754AHV 
1C755AHV 
1C756AHV 






1C757AHV 
1C758AHV 
1C962BHV 


MZC10A5HV 


1C759AHV 
1C964BHV 


1C965BHV 
1C966BHV 


1C967BHV 


1C968BHV 


































: 
Ce 
ee 
Testes [wzeseasiv [se 
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Tees waowsasiv | 
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es 
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MZC200A5HV 200 
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Military Semiconductor or 
Integrated Circuits 


Chip and Wafer Products 


The increasing complexity of today’s military electronic systems is accompanied by paralleling demands for increased 
component density, improved subsystem reliability and reduced functional costs. This triple requirement is leading to widespread 
adoption of hybrid technologies and consequently, to a rapidly expanding demand for unencapsulated semiconductor components 
with traceability and operational guarantees. 

Motorola is responding to this demand by making available high reliability, MIiL-tested and commercial devices from both the 
military and commercial product groups in chip form. Our Discrete Military Operation markets chips and wafers from the military 
discrete product line. The Military Products Operation (integrated circuits) markets all other military and commercial products 
which are offered as chips and wafers. 

While this section contains general information and data on our chip and wafer products, our customers are recommended to 
contact the local sales office or the Military Service Center at 1-800-521-6274 for further information. 


Military Products Operation 
Integrated Circuit Chip and Wafer Products 


MPO supplies both commercial and military temperature range devices from the following families: 


ALS 
CMOS 
DSP 
DSP 
ECLinPS 
FACT 
FAST 
Linear 
Linear 
LS 
MCU 


MPU 


MECL 
RISC 





Bipolar 
CMOS 
CMOS 
CMOS 


| ECL 


CMOS 
Bipolar 
CMOS 
Bipolar 
Bipolar 
NMOS 
CMOS 
NMOS 
CMOS 
ECL 

CMOS 


54ALS 
14000 
56000 
96000 


10EK, 10EKH 
5S4ACT, 54AC 


54F 
LM, 


mA, LF, DA, TL 


54L5 
6800 
68HC11 
68000 
68HCO000 


10K, 10KH 


88000 





* MPO will convert from waffle-Pack to GEL-Pack in 1990. Please contact your local sales office or the Military Service Center at 1-800-521-6274 for further information. 
** Please contact the Military Products Operation for further information at: (602) 897-3769. 
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Military Semiconductor or 
Integrated Circuits 


Chip and Wafer Products (Continued) 


Packaging 


Currently Motorola offers two packaging options for chip and wafer products: GEL-PAK and Waffle-Pack. Motorola will migrate to 
GEL-PAK as our designated package in 1990. 


GEL-PAK packaging cleans the bottom side of die, captures chip dust, eliminates chafing and sticking inside cavities and eliminates 
spillage during handling, while providing positive die orientation. This procedure also allows for easy access to die edge for manual 
operations. This carrier system utilizes Fluoroware ESD approved protective components. 


Vacuum Release Chip Trays 


ok 
sero — 


RETENTION RELEASE 1 VACUUM 
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OO 
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i 
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5 


OK 
OD 


0. 


Os 











Note: Die removal will require provisions for vacuum release. For technical 
support or questions contact: 


Vichem Corp. 

P.O. Box 9396 
Stanford, CA 94309 
Phone: (415) 969-1313 
FAX: (415) 969-1947 


Waffle-Pack is packaged in ESD conductive Fluoroware waffle packs per Motorola specifications 12MSY011656B and 
12MRB05332A. 


Both packaging options provide that all die are 100% visually inspected per MIL-STD-883, Method 2010, Condition B. Wafers are 
visually sampled at the center and four quadrants, then packaged in ESD approved bags and boxes and shipped per Motorola 
specifications 12MRY71206A, 12MSM59616A and 12MSY0656B 


Lot acceptance testing can be performed per MIL-STD-883, Method 5008, by Motorola authorized die processors. 


Elmo Semiconductor Corp. (818) 768-7400 (818) 767-7038 


Minco Technology Labs, Inc. (512) 834-2022 (512) 837-6285 
Semi Dice (213) 594-4631 (213) 430-5942 
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Military Semiconductor or 
integrated Circuits 


Chip and Wafer Products (Continued) 


Process Flows 


PROCESS FLOWS 


Wafer Fab 


Electrical Probe 


Visual Inspection 


Die Cage Storage 


WAFER FLOW CHIP FLOW | | PACKAGED FLOW 
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Product Literature and 
Technical Training 


In Brief _ =. 8 Page 


With the pace of new semiconductor product introductions, the task Technica! Data Services 
of providing an effective and up-to-date perspective of available 
components is beyond the means of any single document. Hence, a Data Update ..................- Sha te oe ates 7-0 
comprehensive Motorola Literature System has been put in place to 
keep semiconductor users totally informed of all aspects of the 


Motorola product lines — from new product introductions, to applica- Specs inSecs .......... SOD Peete we Oa 7-3 
tions, to major changes in directions. | 
The Motorola technical literature library and associated services Technical Literature Update Program ........ 7-3 
consist of the following: | 
e Aunique and comprehensive Updating Subscription Service com- Microfiche Subscription Service ............ 7-3 
prising both hard copy and microfiche updates. ae 
e Anextensive library of Data Books, each containing a complete se- Data and Application Literature ............ 7-4 
lection of data sheets associated with a particular product line. 
@ Awide range of Application Notes and Article Reprints detailing the Expanding the Mind Soo ene eT we ee 76 
utilization of new and significant products. | ledC D a 7.6 
e A series of User's Manuals and Design Manuals dealing with the Instructor-led Course Descriptions .......... : 
application of highly complex products. Sat | 
© A Video Training Series for the MC68000. Technical Training Centers ................ 7-7 
e instructor-led Training for the M68000 Family, the DSP56000/1, and Audio Training eee ee ae Tener 7-8 


the MC88100/200 RISC. 


e Audio Cassette Course programs covering the M68000 Family, the 
DSP56000/1, and the MC88100/200 RISC. 
These products and services are described on the following pages. 
However, because of different conditions and standards, some of 
these may not be available outside the USA. 
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Te ch n i Cc al D at a S ervi ces Literature and services designed to keep you fully informed 


of Motorola semiconductor devices and their applications 


‘Motorola Semiconductor Master Selection Guide 
For the identification and preliminary selection of components for circuit and system designs 


For the design engineer, the Motorola Master Selection Guide is perhaps the most important single 
document for the identification and preliminary selection of components for circuit and system designs. 
Within its pages is a complete listing and description of Motorola semiconductor devices currently in 
general use, and those recommended for new designs. It serves two purposes: 


1. It lists all standard products in the vast Motorola semiconductor inventory for rapid identification. 


2. It divides this total product offering into a variety of major product categories, with sufficient technical 
information to permit an intelligent first-order evaluation as to the most suitable devices for a specific 
application. 





Semiconductor Data Update 
Innovative new developments from Motorola’s Semiconductor Products Sector 


This highly informative periodical is available to all semiconductor users on a free subscription basis. 
The magazine provides information on new semiconductor products and developments and provides a 
quick-scan insight into new-product offerings. Concise, informative articles discuss significant new 
product capabilities as well as newly introduced services and literature. In short, it represents an overview 
of the latest and most important events at Motorola that influence the efficient implementation and most 
cost-effective use of semiconductor devices. 

We recently introduced an International edition of the periodical, which is now available throughout 
the European community. In addition to the informative news you’ve come to expect about Motorola’s 
leading-edge products, this new broader coverage will enable us to highlight manufacturing, awards, 
special events, and trade shows from an international perspective. 

For your free Update subscription in the USA, contact your Motorola Sales Representative or 
Authorized Distributor. The subscription service may not be available outside the USA. Please contact 
your local Motorola Semiconductor Sales Office. 
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Selection of Motorola semiconductors is 
now as quick as your desk-top computer. 


Specs In Seconds — Motorola Data Disk 


This resource is an engineering tool which speeds device 
selection. It provides you at-the-desk access to computerized 
device selection for over 13,000 Motorola devices in 124 product 
categories. It also contains cross references to over 25,000 
competitive devices and is available in both IBM and Macintosh 
formats.The Motorola Data Disk is designed to assist in the 
selection of Motorola semiconductor devices by providing the 
following capabilities: 

1. Perform a parametric search and display the most important 
parameters in rank order 

2. Part number search 

3. Partial part number search 

4. The ability to limit searches to Surface Mount devices only 

5. The ability to limit searches to Military devices only 





6. Cross reference searches to similar and_ direct 11. Footnotes support 

replacements 12. The ability to print an Information Request Form to obtain 
7. Phone number listing for Motorola’s sales offices and specific technical literature or applications assistance 
distributors 13. Complete literature support for all devices including 
8. Provides pricing information application notes, article reprints, engineering bulletins, and 
9. The ability to print displayed screens data books 


10. Automatic multilevel sorts 


Inthe USA, you can obtain a free copy of the latest Motorola Data Disk from your nearest Motorola Semiconductor Sales Office 
or Distributor or Literature Distribution Center. Outside the USA, please ask your local Motorola Sales Office for the price in your 
country. 


A comprehensive automatic literature 


Technical Literature Update Program and information update service. 


For anyone requiring an automatic and timely updating service of 
technical literature for all Motorola semiconductor products, we offer the 
Technical Literature Update Program. Subscribers to this service, 
automatically receive a copy of Semiconductor Data Update, all technical data 
sheets, application notes, data books, and product brochures soon after they 
are published. The program also includes the latest version of the Motorola 
Data Disk. All the literature is free. All we require is a $50.00 annual fee to cover 
the postage and handling cost. Therefore, if you require rapid updating of 
new-product data, plus a continually updated data-book series, you'll find this 
service the best literature bargain in the industry. 





**The annual subscription rate of $50.00 applies to U.S. subscribers only. One-year subscription rates, in U.S. funds, outside the 
U.S. are as follows: 


Canada and Mexico $100.00 
All countries other than the U.S., Mexico and Canada $150.00 
Microfiche Subscription Service Hard copy in space-saving form 


For the designer with access to a microfiche viewer, the Motorola Microfiche Subscription Service is a handy desk-top 
new-product data system. After publication of an Update issue, the data sheets and application notes of featured products will be 
made available on microfiche. It’s a complete file of new-product data that is easily stored and retrieved. 

Within the USA, please send your request to: 


Motorola Semiconductor Products, Inc. 
P.O. Box 20924 
Phoenix, AZ 85036-0912 


Because of different systems and standards, this may not be available in your country or region. Please contact your local 
Motorola Sales Office and inquire. 
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Complete technical data for the world’s 
most comprehensive inventory 
of semiconductor components 


Motorola Data and Application Literature 


To complement the industry’s broadest line of semiconductor products, Motorola offers a complete library of Data books which 
detail the electrical characteristics of its products. These documents are SPP eeenes by User’s Manuals describing the 
capabilities of the products in circuit and system design. 

Motorola attempts to fill the need for applications information concerning today’s highly complex electronic components. Each 
year dozens of authors from colleges and universities, and from the industry, add their individual contributions to the collective 
literature. From these, Motorola has selected a number of texts which add substantially to the comprehension and applications of 
some of the more complex products. By buying these in large quantities and providing them to customers at lower than retail cost, 
Motorola hopes to foster a more comprehensive acquaintance with these products at greatly reduced prices. 

For complete summaries and prices, in the USA order BR101/D from the Literature Distribution Center and in Europe order 
BR464/D from the Literature Distribution Center. 


Discrete Literature Microprocessor Literature 


Data Books and Handbooks User’s Manuals and Designer’s Handbooks 





DL110/D RF Device Data (Vol. 1 & 2) DSP56000UM/AD DSP56000/56001 Digital Signal 
DL111/D Bipolar Power Transistor Data Processor User’s Manual 
DL118/D Optoelectronics Device Data DSP56116UM/AD DSP56116 User’s Manual 
DL126/D Small-SignalTransistors/FETs/Diodes DSP96002UM/AD DSP96002 IEEE Floating-Point Dual 
DL135/D Power MOSFET Transistor Data Port User’s Manual 
DL137/D Thyristor Device Data M68000PM/AD Programmer’s Reference to M68000 
DL148/D Discrete Military Operations Data Family and CPU32 
HB213/D Discrete Military Operations Handbook M68000UM/AD MC68000/68008/68010/68HCO00 
Textbooks 8-/16-/32-Bit User’s Manual 
eo MC68020UM/AD MC68020 32-Bit Microprocessor 
TB321/D Practical Switching Power Supply Design User’s Manual 
ci, MC68030UM/AD — _MC68030 Enhanced 32-Bit 
Microprocessor User’s Manual 
IC Literature MC68E030UM/AD C030 32-Bit Embedded Controller 
Data Books and Handbooks User's Manual 
MC68040DH/AD MC68040 Designer’s Handbook 
DL113/D Memory Data MC68040UM/AD = MC68040 32-Bit User’s Manual 
DLI21/D Eno ange: vale MC68302UM/AD — MC68302 Integrated Multi-Protocol 
DL128/D Linear and Interface ICs MC68340UM/AD = MC68340 Integrated Processor User’s 
DL129/D High-Speed CMOS Logic Data Manual 
DL130/D Or eran uenowe MC68605UM/AD — MC68605 X.25 Protocol Controller 
DL1 31/D CMOS Logic Data User’s Manual 
DL136/D Telecommunications Device Data MC68824UM/AD — _MC68824 Token Bus Controller User's 
DL138/D FACT Data Manual 
DL139/D MPU/MCU/Peripheral Data (Vol 1 & 2) MC68851UM/AD MC68851 Paged Memory 
DL140/D ECLInPS Device Data Management Unit User’s Manual 
DL141/D BiCMOS Logic Data MC68881UM/AD —- MC 68881/68882 Floating-Point 
DL142/D Military/ALS/FAST/LS/TTL Data Coprocessor User’s Manual 
DL149/D MDA20 CMOS Standard Cell Data MC88100UM/AD = MC88100 RISC Microprocessor 
DL152/D MDA15 CMOS Standard Cell Data User’s Manual 
DL153/D MDA12 CMOS Standard Cell Data MC88200UM/AD MC88200 Cache/Memory 
HB205/D MECL System Design Handbook Management Unit User’s Manual 
HB206/D Voltage Regulator Handbook 
M68000FR/AD M68000 Family Reference Textbooks 
Textbooks TB301/D Saal and the 6800 — 
TB312/D Introduction to Integrated Circuit Layout — TB302/D What Every Engineer Should Know 


Spinks 
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about MCU’s — Bennet & Evert Jr. 





Microprocessor Textbooks (continued) M68HC11RM/AD M68HC11 Reference Manual 


TB303/D Using MPUs and MCUs: The 6800 Family MC68HCMABRG/AD = MC68HC11A8 Programming 
_ Greenfield &Wray Reference Guide 
TB304/D Pascal Programming Structures for Motorola MC68HC11D3RG/AD =MC68HC11D3,711D3 Program. 
MPUs — Cherry Reference Guide 
TB305/D Programming Microprocessor Interface for MC68HC11E9RG/AD MC68HC11E9 Programming 
Control and Instrumentation — Andrews Reference Guide 
TB309/D Programming the 6809 — Zaks & Labiak MC68HC11F1RG/AD MC68HC11F1 Programming 
TB317/D 68000, 68010, 68020 Primer — Kelly-Bootle & Reference Guide 
Fowler MC68HC811E2RG/D | MC68HC811E2 Programming 
TB318/D Microprocessor Systems Design, 68000 Reference Guide 
Heit Software and Interfacing — MC68332UM/AD MC68332 Sys. Integration Manual 
ements . 
MC68040UM/AD1 MC68040 Programmer Timer 
TB319/D MC68000 Assembly Language and Systems = 
Programming — Ford & Topp MC68488UM/AD MC68488 General Purpose 
TB320/D The 68000 Family, Volume 1 — Hilf & Nausch | ie adlaia dala debi aaah uae 
TB322/D The 68000 Family, Volume 2—Hilf & Nausch 9 [PURM/AD siege ies ie Processor 
TB323/D The 68000 Book — Southern ee 
TB324/D Real Time Digital Signal Processing Textbooks 
Applications with Motorola’s DSP56000 7 : 
Family — EL-Sharkawy TB313/D Efficient C- Plum and Brodie 
TB316/D Single and Multiple Chip 
Microcomputer Interface — Lipovski 
Microcontroller Literature TB316LM/D Lab Manual — Lipovski 
User’s Manuals and Reference Manuals 
, ASIC 
CPU32RM/AD CPU32 Central Processor Unit 
Reference Manual Design Manuals 
MC6801AM/AD2 MC6801/6803/68701 8-Bit BR165/D MCA800/MCA2500ECL, Macrocell 
Single-Chip Reference Manual Arrays 
M6805UM/AD2 M6805 HMOS/M146805 CMOS BR312/D MCA2800RAM and MCA2800ALS 
Family MCU/MPU User’s Manual Macrocell Arrays 
M68HCO5AG/AD M68HC05 Applications Guide HCA62A00DM/D HCA62A00 Series HCMOS 
MC68HCO5CXRG/AD MC68HCO5CX HCMOS Single-Chip Macrocell Array Design Manual 
Microcontroller Programming Guide HDCDM/D High Density CMOS Arrays Design 
M6809PM/AD MC6809/6809E Microprocessor Manual 
Programming Manual MCASECL/D MCAS Series ECL Array 
Motorola Application Literature Semiconductors in theory and practice 


Application Notes, Engineering Bulletins and Article Reprints are part of a total information system to define the characteristics 
and applications of semiconductor devices. Motorola’s library consists of more than 300 such documents dealing with the 
applications of all types of semiconductors from discrete power transistors to the most complex microprocessors. All are described 
in an Application Note Catalog available from our Literature Distribution Center. 

Individual application notes, application reports, engineering bulletins and article reprints can also be ordered from our 
Literature Distribution Center. 

For complete summaries and prices: 

Inthe U.S.A. order BR135/D from the Literature Distribution Center. If you would like a complete compendium of these documents 
(ANSET/D), you can order this from our Literature Distribution Center for a cost of $30.00. 

In Europe order SG410/D from the Literature Distribution Center. An Appiication Manual Series is also available which includes 
the following: 

DL408/D 8-bit MCU Applications Manual DL411/D Communications Applications Manual 

DL409/D 16/32-bit Applications Manual DL412/D Industrial Control Applications Manual 

DL410/D Power Applications Manual 


Contact the Literature Distribution Center for prices and ordering information. In addition, there may be an alternative document 
available in some countries, contact your local Motorola Sales Office. 
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Expanding The Mind 


Technical Training Instructor-led and Audio Courses 


Motorola Training and Technical Operations offers a variety of training tools. We offer the best instructor-led training in the industry. 
Also offered are audio courses for those who need a general overview of semiconductor products. Whatever your needs, Motorola 
Training and Technical Operations can train you; we are prepared to teach at your facility, and we can specialize our courses to fit your 
specific needs. For more information on any of our training services, call 1-800-521-6274 or (602) 897-3665. If you are outside the USA, 
contact your local Motorola Sales Office or Technical Training Center listed on page 7-6. 


Instructor-led Course Descriptions 


M68000 16-/32-bit Microprocessor Family (MTT8) 

An advanced microcomputer course based on the M68000 
16-/32-bit microcomputer family (MC68008 and MC68010). 

4 days. 


M68020 32-bit Microprocessor (MTT20) 
An advanced microcomputer course based on the MC68020 
32-bit microprocessor family. 


3 days. 


MC68HC11 Microcontroller (MTT24) 

An advanced course covering all phases of development with 
MC68HC11 microcomputer. Includes the HDS-300™ develop- 
ment system and the ‘C’ compiler. 

3 days. 


MC68030 Enhanced 32-bit Microprocessor (MTT30) 

This course covers the major features of the MC68030; data 
cache, burst mode, synchronous bus and the Internal Memory 
Management Unit. 


2 days. 


DSP56000/1 Digital Signal Processing (MTT31) 

This course covers the major features of the DSP56000 or 
/ DSP56001 including pins and buses, exception processing, DSP 
instructions and addressing modes. 

4 days. 


MC88100/200 RISC Microcomputer Family (MTT32) 

This course is designed to introduce the student to the MC88100 
32-bit Concurrent RISC Microprocessor and the MC88200 32-bit 
Cache /Memory Unit. 


3 days. 


MC68000 Microprocessor 

Covers all features of the MC68000 16/32-bit microprocessor 
including: architecture, hardware interface, programming and 
exception processing. Class consists of lecture and labs. 

3 days 


MC68020 Microprocessor Update 

Covers all features (except those already found in the MC68000) 
of the MC68020 32-bit microprocessor including: architecture, 
hardware interfacing, programming, exception processing and 
the co-processor interface. 


3 days 


MC68030 Microprocessor Update 

Covers all features (except those already found in the MC68020) 
of the MC68030 32-bit microprocessor including: synchronous 
transfers, data cache and the memory management unit. Class 
consists of lecture and labs. 

2 days. 


MC68040 Microprocessor Update 

Covers all features (except those already found in the MC68030) 
of the MC68040 32-bit microprocessor including: architecture, 
transfer bus, exception processing, bus arbitration and the 
memory management unit. 

2 days 


MC68000 Family Programming 

Covers all software features of the MC68000 microprocessor 
family including: architecture, addressing modes, instruction set, 
exception processing, caches and memory management. 
Consists of lecture, in-class exercises and labs. 

2 days 


Advanced 32-bit Microprocessors 

Covers all features (except those already found in the MC68000) 
of the MC68020 and MC68030 32-bit microprocessors including: 
architecture, hardware interfacing, programming, exception pro- 
cessing, synchronous transfers, data cache and the memory 
management unit. 

4 days 


MC68020/030 Hardware 

Covers all hardware features of the MC68020 and MC68030 
32-bit microprocessors including: asynchronous bus operation, 
system control and bus arbitration pins, synchronous bus 
operation, cache and exception processing. Prior knowledge of 
the MC68000 is not required. 

1 day 
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MC68332 Embedded Controller 

Covers all features (except those already found in the 
MC68000) of the MC68332 embedded controller including: 
CPU32, the System Integration Module (SIM), external bus 
interface, Time Processor Unit (TPU) and Queued Serial 
Module (QSM). Class consists of lecture, exercises and labs. 


3 days 


MC68302 Communications Controller 

Covers all features (MC68000 features are only reviewed) of 
the MC68302 communications controller including: System 
Integration Block (SIB), communications processor and 
development systems. Class consists of lecture and a 
demonstration lab. 


3 days 


MC88100 RISC 

Covers all features of the MC88100 and MC8820 RISC CHIP 
Set including: architecture, programming, processor bus, 
memory bus, cache, memory management, code scheduling 
and exception processing. 

3 days 


DSP5600/1 Microprocessor 

Covers all features of the DSP56000/1 microprocessor 
including: architecture, programming, hardware interface, 
exceptions and on-chip peripherals. Class consists of lecture 
and demonstration labs. 


4 days 


DSP56116 Microprocessor 

Covers all features of the DSP56116 microprocessor 
including: architecture, programming, hardware interface, 
exceptions, on-chip peripherals, and OnCE™. Class consists 
of lecture and labs. 

3 days 


DSP96002 Microprocessor 

Covers all features of the DSP96002 microprocessor 
including: architecture, programming, hardware interface, 
exceptions and OnCE™. 


3 days 


MC68HC05 Microcontroller Family 

Covers all features of the MC68HCO5B and MC68HCO5C 
series of microprocessors including: architecture, program- 
ming, hardware interface and I/O options. 


2 days 


MC68HC11 Microcontroller Family 

Covers all features of the MC68HC11 microprocessors 
including: architecture, programming, hardware interface, 
timer and on-chip peripherals. Class consists of lecture and 
labs. 


3 days 


Call 1-800-521-6274 


for a complete copy of our Technical Training Catalog 
or call your local Technical Training Center if you are outside the USA 


Regional Training Centers 


Austin 
TBD 


Chicago 

2300 North Barrington Road, Suite 700 
Hoffman Estates, IL 60195 

(708) 490-9500 


Phoenix 

2100 E. Elliot Road - EL524 
Tempe, AZ 85284 

(602) 897-4172 

(800) 521-6274 


San Jose 

1150 Kifer Road 

Kifer Technical Center, Building 2 
Sunnyvale, CA 94086 

(408) 749-0510 





Technical Training Centers 


Toronto 

4000 Victoria Park Avenue 
North York, Ontario M2H 3P4 
(416) 497-8181 


Washington, D.C. 

8945 Gulford Road, Suite 145 
Columbia, MD 21046-1409 
(301) 577-2600 


Worldwide Training Centers 


Munich, Germany 
Phone: (89) 92103-571 


Solna, Sweden 
Phone: (8) 7348800 
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Aylesbury, United Kingdom 
Phone: (0296) 393312 


Kwai Chung, N.Y. Hong Kong 
Phone: 0-223111 


Vanves Cedex, France 
Phone: (1) 40955900 


Assago Milano, Italy 
Phone: (39) 282201 


Madrid, Spain 
Phone: 457 82 04 


Ramat, Israel 
Phone: 972-3-7538222 








An Introduction to the DSP56000/1 
MTTA5 Audio Cassette Course 


Course Description 
The course is composed of three audio cassette tapes containing approximately four 
and one-half hours of material. For each topic, there will be stated objectives and self- 
evaluation exercises with answers. Upon completion the student will have a working, 
technical knowledge of the DSP56000/1. 





An Introduction to the MC88100/200 RISC 
MTTA6 Audio Cassette Course 


Course Description 

The course is composed of three audio cassette tapes containing approximately four 
and one-half hours of material. Course notes for the tapes are supplied to aid the 
student. Each topic begins with clearly-stated objectives and continues with a 
comprehensive study of the subject including self-evaluation exercises (answers are 
provided). Upon successful completion, the student will have a working, technical 





To order an audio cassette course, or for a complete copy of the Technical Training Course Catalog describing all course offerings, 
call 1-800-521-6274. Outside the USA, contact your local Technical Training Center or Motorola Sales Office. 
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Audio Cassette Courses 


An Introduction to the MC68000 16-bit Microprocessor 
MTTA1 Audio Cassette Course 


Course Description 

The course is composed of three audio cassette tapes containing approximately four 
and one-half hours of material. Course notes for the tapes and an MC68000 User’s 
Manual are supplied to aid the student. A set of application notes and other helpful 
technical materials are also included. Each topic begins with clearly stated objectives, 
continues with a comprehensive study of the subject, and concludes with a set of 
self-evaluation exercises (answers are provided). Upon successful completion, the 
student will have a working, technical knowledge of the MC68000. 





An Introduction to the MC68020 32-bit Microprocessor 
MTTA2 Audio Cassette Course 


Course Description 
The course is composed of three audio cassette tapes containing four and one-half 
hours of materials. Course notes for the tapes and an MC68020 User’s Manual are 
supplied to aid the student. A set of article reprints and other helpful technical 
materials are also included. Each topic begins with a set of clearly stated objectives, 
continues with a comprehensive study of the subject and includes a set of 
self-evaluation exercises (answers are provided). Upon successful completion, the 
student will have a working, technical knowledge of the MC68020. 





An Introduction to the MC68030 Enhanced 32-bit Microprocessor 
MTTA3 Audio Cassette Course 


Course Description 

The course is composed of three audio cassette tapes containing approximately three 
and one-half hours of material. Course notes for the tapes are supplied to aid the 
student. Each topic begins with clearly stated objectives and continues with a 
comprehensive study of the subject including self-evaluation exercises (answers are 
provided). Upon successful completion, the student will have a working, technical 
knowledge of the MC68030. 
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In Brief... 


PRODUCT DEVICE INDEX 


The following index lists all of the device numbers of the products 
contained in this selector guide and references the page number where 
each device is described in greater detail. The listing is in a numeric 
sequence organized in a “computer sort.” The computer treats each 
“word” not as a complete number but as a Sequential series of columns, 
and it organizes each column first in an ascending alpha sequence and 
then in an ascending numerical sequence. Thus, the number 1000 
would precede the number 200, (first column — 1 precedes 2), the 
number 68000 would precede MC6800 (first column — numbers 
precede letters), and the number 14585 would precede 1N746 (second 
column — numbers before letters). 


SUBJECT CROSS REFERENCE 


This listing is intended to simplify the identification of products where 
specific device numbers are not known. The listing is preceded by 
definitions of acronyms and abbreviations commonly applied to 
specific product functions which are subsequently referenced in the 
succeeding table. 
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Product Device Index 
Subject Cross Reference 
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Product Index 





DEVICE PAGE DEVICE PAGE DEVICE PAGE DEVICE PAGE 
RF BOZ44B weeivenie eis 5-16 BOWS? soiiate piutees 5-18 BUSOS ss tey edie eoacrns 5-29 
ACR900-30E ....... 9-139 BD244C ............ 9-16 BDX33A ............ 5-18 BUSSBA i cute ie ti 9-29 
BD 24OA nee cke ese: 5-20 BOXSSB: assicte inate’ 5-18 BUTTIAP ccaav ves uns 5-14 

LINEAR BD249B ics wyarea vies 5-20 BDX33C ............ 9-18 BUTTS: sce taresacew ee 5-29 
AM26LS30 .......... 4-44 BD240C 65.2 S.h eo 8 Ya 5-20 BOXS4A 3c oxtewag des 5-18 BUTSS. oc crneeecwens 5-30 
AM26LS31 .......... 4-44 BDZO0K, ws egaiesces 5-20 BDXS4B cewek eaeies 5-18 BU TOS cenetiakaees 5-30 
AM26LS32 .......... 4-43 BD250B swiss eeee ies 9-20 BOXS4C.. ses see teas 9-18 DUT SS ve sacweltng eas: 5-30 
RF BD2500: icssasinea yes 5-20 BDX53A ............ 9-17 BUT47C ............ 5-18 
AMR175-60 ........ 9-139 BD487 cauceavnee yeni. 5-23 BDXSSB: ecc4u tee deans 5-17 BUTSOP cweivn he gtent 5-20 
AMR225-60 ........ 5-139 BDAS8 oso 2s5nd55 band 5-23 BDXSSG: dar ausaae ses 3-17 BUTSIP: tecaetae-ases 5-20 
AMR440-60 ........ 9-139 BDA coi ia Saupy anes 5-23 BOAO Dad inact cas o-17 BUTDS4A: so aa nes 5-18 
AMR470-60 ........ 5-139 BAA is tacacie tix eet 9-23 BDXS4A 4h ey avs des 9-17 BUVTO' a n:6 cotteret sues 9-29 
AMR900-60 ........ 5-139 BDSA2s xtedngetealva se 9-23 BDXS4B 069.05 hee es 9-17 BUN taksare anes 5-28 
AMR900-60A ....... 5-139 310i Ls ee eer re 5-16 BOXAS4C. coastguard o-17 BUSA: she sutat gcse 9-30 
AMR900-80 ........ 9-139 BOSS ac es tions ne os 9-16 BDXSAD: 5 casita antes o-17 BUV 21! iia ee sis enh 5-30 
AMR960-100 ....... 5-139 BOT ie ie handtoe Poe 9-23 
AMR960-80 ........ 9-139 BDGI1 A. wasrewassinene 9-23 RF BUV 22 Gaiiad suas oe 9-30 
ATV5030........... 5-140 BDO Siccuwewssedes 9-23 BFR9O ......... 5-129,135 BUV23: gcc ete tees 5-29 
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DSP96000ADSA ...... 2-8 MDZ cnc ceaadeoens 5-192 AACS? +tadaes ew eeig 1-5 IRF630 ccc nercesetes 9-6 
DSP96000ADSB ...... 2--8 Pl Do a2.80 aba tease 5-192 H4CO86: on tvcetasleee as 1-5 IRPO40 4 ca ops cts es 9-6 
DSP96000ADSC ...... 2-8 PUT aisle gatas 5-192 HACI20. scatageiecers 1-5 IRE (20. 624 ntetance 9-5 
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IRF (30 2 Seances 5-5 EM2901D cesosiaek tarts 4-92 Co eee ae 4-11 MILITARY 
IRE (AO cf arte de 9-5 M2902 oat hace san exees 4-8 LMS OSA 0g vo eecv ie aerate 4-11 MBRO30A ........... 6-74 
IRF 8200.50. ose uces xs 5-5 LIM2902D 2.5242 aaa 4-92 LMSOS0. stiassa eeata 4-92 MBRO30AHX,HXV .... 6-91 
IRE 620 os Sutera une 5-5 L290 ij ishae tdon ose 4-11 LIMB33 2 csrncwan na eat dea 4-6 MBRO40 ............ 6-74 
LM833D ............ 4-92 MBRO40AHXHXV ..... 6-91 
IRF840 ............. 5-5 LM 29030: cesninigatad 4-92 
IREZ20 5 ica ettecis aks 9-6 BAS) 0". Sere ee ae re 4-6 RF RECTIFIER 
RR 22 ok oe eutees 5-6 LM2904D ........... 4-92 LTIO01A ........... 5-132 MBR10100 .......... 5-70 
IRFZ32 eG cienee's ead 5-6 UV 2 9 3 va iarcas sietinaigh tate a 4—11 LTTOOTA, scessawe ues 5-134 MBRI03S son ncteus o-/0 
RE ZS Once in han aret4 5-6 EM 2931.0 icin epee 4-82 LIN OTS pace gss eae tars 5-135 MBR1045 ........... 5-70 
LV 1889 335 agi even ee 5-135 
ZENER LM2931-5.0..2 2.0.05. 4-14 LT 2001 eesrctyes 9-130,134 MBRI060 32 54 .eices 9-70 
ISMC78AT3 ........ 9-105 LM2931A-5.0 ........ 4-14 TOC Dis ie'd teasks 5-131,134 MBR1070 ........... o—/0 
LM2931AD-5.0,D-5.0 . 4-92 MBR1080 ........... 5-70 
RF LIMOS 1G: scarawasaes 4-16 LTSOTF se antes 9-131,134 MBRIO9O ieee 2 9-70 
JO20T SAY tie soos asia, 9-117 BAS 6 beeen 4-92 LT3046 ......... 5-132,134 MBRITOON cacisentcrncss 9-69 
JOB0B 0 iin strate cheats 5-118 EMIZ2939 3 ct masa 4-14 LT4217 «1.0.0... 5-130,135 MB RIGO) race a acesnte 9-69 
LTA 239: osteo Sate 9-132,135 
PMWZ IGS) tapas As eran 4-82 LOOT ste eae 9-135 MBR1535CT .......... 9-70 
LINEAR LM 298A. eacinpdatcn nk 4—11 LIS889 ssccait nana 9-135 MBR1545CT .......... o-/0 
LEGA orsign ers 4-7 EMQOSD® wis turea tea avs te 4-92 MBRLOO sei tc ncaa 0-69 
ROA tutes woes 4-7 EMS OTA atime cate aratararge 4-4 M68000 MPS MBA 1600: sass wea artis o-/0 
LOST ste cemagutena ted 4-5 LM301AD ........... 4-92 M68000............. 2-11 MBRI645: cad:e eat aan 5-70 
EPSON tac. eure waes 4-92 EMBO Toscan cackenees 4-5 
POO viene es wares 4-6 EMSOGR. -f< drtie aaa 4-4 MCU MBF 70) sees venga 0-69 
MGSO Ts s.ckormag heat 2-30 MBRIGO 3 occurs gate 0-69 
LP SOO atrdon Geraie crite 4-92 LM308AD ........... 4-92 M6804) oie, piace 2-30 MB PLO sacitins.a5ke% 9-69 
DOOR: et art dneatans 4-5 LMS Elisa oPeceranerancis 4—11 MBR20015CTL....... 9-73 
EPODO Dis cca banid oan 4-5 EMSATD! ‘sete dete ay 4-92 MPU 
ERO) 2sceuomoeteceee 4-5 WMGIG tev noel erin tiotas 4-16 M68040FPSP ........ 2-18 MBR20020CTL....... 9-/3 
LEQOPD wadeeoaut tines 4-5 EMSA Loeisate da ata ual 4-16 MOC UO iad cece chauh Atay 2-30 MBR20025CTL....... 0-73 
LFAVI CD" 234 oe. eeeks 4-92 LMSIZED! 33 ties Sed 4-92 M68300............. 2-24 MBR20030CTL....... 0-73 
M68302ADS ......... 2-18 MBR20100CT........ o-/0 
RAZZ Gear pinnciara kee 4-6 LMS 2s ire senads 4-16 MBR20150CT ........ 5-68 
a Cer rere 4-5 LM317MDT.......... 4-92 MCU 
Ee 0 D eae ee 4-92 LIMS20 cae stares tases 4-14 M68332EVS ......... 2-32 MBR2015CTL........ 9-68 
LFASACDactorveees 4-92 LM323A ............ 4-14 MBR2015CTL........ o-/0 
PE AAAG es eed alee aes 4-7 LMS 2 Benin ed ae Rains toto 4-7 MPU MBR20200CT ......... 9-68 
EMO] Assess Ata; 4-4 LM324D,AD ......... 4-92 M68340EVS ......... 2-18 MBR20200CT ........ 5-70 
EG See teeter aces 4-11 UBS 7 ei centee teense 4-16 MBR2030CTL........ 9-68 
MCU MBR2030CTL........ 0-70 
LIS: scot g eee Sonne ates 4-5 EMSS ME ses: tine eae 4-16 M68701EVM......... 2-32 
TT Cle crue ececratneatecnt 4-5 Ht So ane ease 4—11 M68705EVM......... 2-32 MBR2035CT .......... 5-70 
MT24:, se caries Rarehaes 4-8 LM339A ......-..... 4-11 M68CDS32 ........... 2-32 MBR2045CT .......... 5-70 
FA. bLS3S aereenren narra ave ere 4-11 LM339D,AD ......... 4-92 M68CDS8HC05 ...... 2-32 MBR2060CT......... 5-70 
EMISSA oie oa maw es 4-11 LM340-12........... 4-15 M68CDSHC11 ....... 2-32 MBR2070CT ......... o-/0 
LMIVS8? oe enaniat aaron 4-7 LM340-15........... 4-15 MBR2080CT......... o-/0 
EMT OS: cosh sree eal alas 4-11 LM340-18........... 4-15 MPU MBR2090CT ......... 5-70 
M68FADS ........... 2-18 MBR2530CTL........ 0-68 
LWTOSA ns dant ys eek 4-11 LM340-24........... 4-16 
UMCOT Acc te geass 4-4 LM340-5.......-055. 4-14 MCU MBR2535CT .......... 5-74 
LM2ZOVAD? ps9 oe ait hide 4-92 LM S4 038 iis ar soe 4-15 M68HC05 ........... 2-27 MBR2535CTL........ 9-68 
EMU sais ods dtzee meaiarats 4-11 LM340A-12 ......... 4-15 M68HCO5EVM ....... 2-32 MBR2535CTL........ 5-/0 
EMZT1Da2.c8 cased 4-92 LM340A-15 ......... 4-15 M68HCO5P8EVS ..... 2-32 MBR2545CT .......... 5-71 
EM 224 vies a tesa 4-8 LM340A-5 .......... 4-14 MESO: 22 scsewwat 2-29 MBR30035CT ........ 5-73 
LM224D ............ 4-92 ESAS citadel suche as 4-7 M68HC1iEVB ....... 2-32 MBR30045CT ........ 9-73 
M68HC11EVBU ...... 2-32 MBRSO050CT........ 9-73 
L299 iceienettatea 4-11 LMS48D ic eeiitin abi 4-92 M68HC11EVM ....... 2-32 
LM239A ............ 4-11 EMISOO arc siscct tae Situs 4-16 M68HC11FIEVM ..... 2-32 MBRS0060CT........ 9-73 
LM239D,AD ......... 4-92 UMS OO sieve vatasiie Mats 4-6 M68HC16 ........... 2-29 MBR3020CT .......... 5-71 
LM2AS cis towea ane S 4-8 ENISOOE) Sistecar atatantes 4-92 M68HC711D3EVB .... 2-32 MBR3035CT ......... o-7 1 
EM258 x52. satneces 4-6 LM385BZ-2.5........ 4-34 MBR3035PT ......... o-/ 1 
EM256D sic at 2e aos dice 4-92 LM385D-1.2......... 4-92 RISC MBR3045 ........... o-7 1 
LM285D-1.2......... 4-92 LM385D-2.5......... 4-92 MBG000 cae ieew seat 2-19 MBR3045CT ......... o-/1 
LM285D-2.5......... 4-92 LM3852Z-1.2 ......... 4-34 LINEAR MBR3045PT ......... o-/1 
LM2852Z-1.2 ......... 4-34 LM3852-1.2 ......... 4-34 MA78S40 ........... 4-19 MBR3045WT ........ o-/1 
LM2852Z-2.5 ......... 4-34 LM38527-2.5 ......... 4-34 MA9636A ........... 4-44 MBR3100 ........... 9-69 
M291 seni Sacceelen 4-11 EMS900D feist aaa 4-92 MBRO20 3% eteioctrece eats 9-69 
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MBR9S0) sicudcscieoe 5-69 MC100E212.......... 3-13 MCION0? eve cass Seer 3-6 
MBR340 ............ 5-69 MC100E212 ......... 3-14 MOIOQIO? coca ernewers!, 3-7 
MBR350 ............ 5-69 LOGIC MC100E241 ......... 3-13 MCI0107 surces sees 3-16 
MBR3520 ........... 3-71 MC100E016 ......... 3-13 MC100E241 ......... 3-14 MC10108 cee tonic ne 3-6 
MBRS999: weak ceenes 5-71 MC100E016 ......... 3-14 MC100E256 ......... 3-13 MC10109 <i scorieue ts 3-6 
MBR3545 ........... 5-71 MC100E101......... 3-13 
MC100E101 ......... 3-14 MC100E256 ......... 3-14 MC10109) oscu ds vases. 3-7 
MBR360 ............ 5-69 MC100E104 ......... 3-13 MC100E336 ......... 3-13 MC10109 “225307 054% 3-16 
MBRS70: esr eedees: 5-69 MC100E404 ......... 3-13 MOWOIIO: edstcecn teauetend 3-6 
MBR380 ............ 5-69 MC100E104 ......... 3-14 MC100E404 .......... 3-14 MOVOTO: a cess aes 3-7 
MBR390 ............ 5-69 MC100E107 ......... 3-13 MC100E416 ......... 3-13 MC10110 ........... 3-16 
MBR4045 ........... 9-72 MC100E107 ......... 3-14 MC100E416 ......... 3-14 AGO TU earsaealer a taritas ore 3-6 
MBR5025L .......... 5-72 MC100E111 ......... 3-13 
MC100E111 ......... 3-14 MC100E431 ......... 3-13 MGVOIM agarrag owe an: 3-7 
MILITARY MC100E112 ......... 3-13 MC100E431 ......... 3-14 MOOT ded eae es 3-16 
MBR5825 ........... 6-74 MC100E112 ......... 3-14 MC100E451 ......... 3-13 MOTOS? cst aera’ 3-6 
MBR5825HX,HXV .... 6-91 MC100E451 ......... 3-14 MOTOU Sn Sires taeda 3-7 
MC100E116 ......... 3-13 MC100E452 ......... 3-13 MO TOTIS: poate nae 3-16 
RECTIFIER MC100E116 ......... 3-14 MC100E452 ......... 3-14 MC10114 ........00.. 3-6 
MBR60030CTL....... 5-73 MC100E122 ......... 3-13 MC100E457 ......... 3-13 MOTOIT4- caccceuegce8 3-7 
MBR60035CTL....... 5-73 MC100E122 ......... 3-14 
MBR6015L .......... 5-72 MC100E131 ......... 3-13 MC100H600 .......... 3-4 MC10114 ........... 3-16 
MBR6020L .......... 5-72 MC100E131 ......... 3-14 MC100H600 .......... 3-5 MO10T1S saci sci dams 3-6 
MBR6025L .......... 5-/2 MC100E141......... 3-13 MC100H601 .......... 3-4 MOVOTO caagteactiate as o-7 
MBR6030L .......... 5-72 MC100E141......... 3-14 MC100H601 .......... 3-5 MC10115 .........., 3-16 
MBR6035 ........... 5-72 MC100E142 ......... 3-13 MC100H602 ........... 3-4 MC10116 ............ 3-6 
MBR6045 ........... 5-72 MC100E142 ......... 3-14 MC100H602 .......... 3-5 MCIOMG: a4 cas coven 3-7 
MC100E143 ......... 3-13 MC100H603 .......... 3-4 MG10I16 “wicta Sena 3-16 
MILITARY MC100E143 ......... 3-14 
MBR6391 ........... 6-74 MC100H603 .......... 3-5 MOTO cxiweae eames 3-6 
MBR6391HX,HXV .... 6-91 MC100E150 ......... 3-13 MC100H640 .......... 3-4 MOV 2h; oximieaweds 3-7 
MBR6392 ........... 6-74 MC100E150 ......... 3-14 MC100H640 .......... 3-5 MOTOUT ci ivdacd enn 3-16 
MBR6392HX,HXV ..... 6-9 MC100E151 ......... 3-13 MC100H641 .......... 3-4 MOIOIG: ac tecisna tessa 3-6 
MC100E151......... 3-14 MC100H641.......... 3-5 MOTOS 543 aduay 3-7 
RECTIFIER MC100E154 .......... 3-13 MC100H642 .......... 3-4 MOTIONS: occu wena 3-16 
MBR6535 ........... 9-72 MC100E154.......... 3-14 MC100H642 .......... 3-5 
MBR6545 ........... 5-72 MGIOIIS <s2k4eaeienes 3-6 
MBRIS9 vicwieey eae s 5-/0 MC100E155 ......... 3-13 MC100H643 .......... 3-4 MONOIS -ctenseueys 3-7 
MBAS cota named a 5-70 MC100E155 ......... 3-14 MC100H643 .......... 3-5 MG1OIVG: sive sete 2 3-16 
MBR (O00! sateen 5-72 MC100E156 ......... 3-13 MC100H660 .......... 3-4 MOTO cee runeagas 3-6 
MBR7545 ........... 9-72 MC100E156 ......... 3-14 MC100H660 .......... 3-5 MOIOI2T cnet creda s.: 3-/ 
MC100E157 ......... 3-13 MC100H680 .......... 3-4 MGMO12D aie revisits 3-16 
MBR8035 ........... 5-72 MCIQQETS2 sca acde 3-14 MC100H680 ........... 3-5 MO10123: sadssaceeees 3-6 
MBR8045 ........... 9-72 MOIQQE TSS cin awivs 3-13 MC100H681 .......... 3-4 
MBRD320........... 5-69 | MC100H681 .......... 3-5 CTO 20 caicinttretrian hes 3-/ 
MBRD330........... 5-69 MC100E158 ......... 3-14 MG 10100 sccad. ied sonia aconede 3-6 MOTOT2S wi cete clare’ a 3-16 
MBRD340........... 5-69 MC100E160 ......... 3-13 MC10100 icc cndarien es 3-/ MC10124 .........0.. 3-6 
MBRD350........... 5-69 MC100E160 ......... 3-14 MC10100 ........... 3-16 MGIQ120 « con taraieans 3-7 
MBRD360........... 5-69 MC100E163 ......... 3-13 MOTO OT i> weoauiae's i 3-6 MOVOI24 5 cece cence 3-16 
MCOIOOEIGS sciaainwies 3-14 MC10101 ............ 3-/ MOIGT2Sy ciiescataess 3-6 
MBRD620CT ........ 9-69 MC100E164 ......... 3-13 MOIO1OT sb e sails 3-16 MC10125 ............ 3/ 
MBRD630CT ........ 5-69 MC10102 ............ 3-6 
MBRD640CT ........ 9-69 MC100E164 ......... 3-14 MOT0T2S: 6 ices sete 3-16 
MBRD6S0CT ........ 5-69 MC100E166.......... 3-13 MC1O102 onc eteeees 3-7 MO1012B8: ii scar 3-6 
MBRD660CT ........ 9-69 MC100E166 ......... 3-14 MC10102 ........... 3-16 MC10128 ............ 3-7 
MBRF2535CT ....... 5-71 MC100E167 ......... 3-13 MC10103 ............ 3-6 MC10129 ............ 3-6 
MC100E167 ......... 3-14 MC10103 ............ 3-/ MO101 29 stance nk ee 3-7 
MBRF2545CT ....... 5-71 MC100E171 ......... 3-13 MC10103 ........... 3-16 MGIO190) «2.25 cae eee 3-6 
MBRS1100T3 ........ 5-69 MC10104 ............ 3-6 MG T0130 cs cchaie ewe ies 3-7 
MBRS120T3 ......... 5-69 MC100E171 ......... 3-14 | 
MBRS130T3......... 9-69 MGIQ0E1/5 :xiceassn 3-13 MC10104 ............ 3-/ MC10130 ........... 3-16 
MBRS140T3......... 5-69 MC100E175 ......... 3-14 MC10104 ........... 3-16 MCLOTOA: teeta e end 5 3-6 
MBRS170T3......... 9-69 MC100E193 ......... 3-13 MOTOS ceca tures ios 3-6 MOI0IBT: sie icusieeaes 3—/ 
MC100E193 ......... 3-14 MONOID: a icohs vase 3-/ MG10184: wiatee pect es 3-16 
MBRS180T3......... 9-69 MC100E195 ......... 3-13 MC10105 ........... 3-16 MOTOS 2: tani ociyias aa’ 3-6 
MBRS190T3......... 5-69 MC IQQE 19S vies mane 3-14 MG 10106 cues ba pn 3-6 MC10132 2.00... eee ee 3-7 
MBRS320T3......... 5-69 MCTO10G. i cscudaaiees 3-/ MOI018S? Siac 3-6 
MBRS330T3......... 5-69 MC100E196 ......... 3-13 MC10133) tonccetaraes 3-/ 
MBRS340T3......... 5-69 MC100E196 ......... 3-14 MC10106 ........... 3-16 MC10133 ........... 3-16 
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MC10134 ............ 3-6 MOIS: tee pegud ia 3-16 MC10216 ............ 3-/ MCi0E166 .......... 3-13 
MC10134 ........0.., 3-7 MOIOVT A: = tsednvasreess 3-6 MC10216 ........... 3-16 MCi0E166 .......... 3-14 
MOTOISS eae d wad 3-16 MIGTOV A sens one sitense 3-7 MC10231 .........04. 3-6 MOIOEIG? eet tess: 3-13 
MG10139. esasavedviews 3-6 MO10174: aa eenws 3-16 MC10231 ............ 3-7 MC10E167 .......... 3-14 
MC10195 cis cri aan 3-7 MOOI Src casccus as 3-6 MC10231 ........... 3-16 MCTOEIZ 3 ectoneass 3-13 
MC10135 ........... 3-16 MO TOTS: se ccerh ag te ecee 3-/ MOVOBI: «sec eawe 3-14 
MC10130: cecvuvdeaces 3-6 ys) 03 ts Sete ste eerste 3-16 LINEAR MOIQEI/S “cum ieeaws 3-13 
MC10318 ........... 4-37 
MC10136 ots ica cid vers 3-/ MGIOING: corn ec do ecw 3-6 MC10319 ........... 4-36 MC10E175 .......... 3-14 
MOTO1IG: save tceteeaute 3-16 MOVING: sesscitanes es 3-16 MC10319DW ........ 4-93 i Oat) 2a: k errant 3-13 
MO1O18? awsencser bear 3-6 MGIONVT? oid tinacant 3-6 MC10320 ........... 4-37 MC10E193 .......... 3-14 
MGIUTS? s2 eine 5 ous 3-7 MONOVIT cca) vox teem 3-7 MC10320-1 ......... 4-37 MGTOET9S ve coriagss 3-13 
MGMOISS: ceccnnsa auc 3-6 MC1OI 7B) tcsswiey tena 3-6 MC10321 ........... 4-36 MOTO EoD its tanec 3-14 
MO1O1S6 a8 sesie Deena 3-7 MGOTOI76oisee tive tke 3-7 MC10321DW ........ 4-94 MC10E196 .......... 3-13 
MC10322 ........... 4-37 
NMG TO1S8sscarcsmiatints 3-16 MOTIVE eraaswirn, 3-16 MC10324 ........... 4-37 MGIOE 96 5 sidcaqa’ 3-14 
MC10141 ........00.. 3-6 MOIOTTS: wn ctacrnnsee 3-6 MOIOE212 caved anes 3-13 
MOIGIAN: 2 scare saaonaeis 3-/ MOTOS itn onsen ne 25 3-7 LOGIC MGIOE212 ais eis: 3-14 
MOTOTAT a tececsatwieate 3-16 MGIO160 oe rian was 3-6 MC10E016 .......... 3-13 MC10E241 .......... 3-13 
MG10158 ctu aie ture 3-6 MO10180 cue tg devas 3-/ MC10E016 .......... 3-14 MC10E241 .......... 3-14 
MO TO1S8 xoscnae vara, 3-7 MO1O1ET ccccerc amas 3-6 MC10E101 .......... 3-13 MOHOEZ 0B ici traay 2% 3-13 
MG 10153 we cae ats 3-16 MC10181 ............ 3-7 MC10E101 .......... 3-14 MC TOEZ56: 5. 0 vical ons 3-14 
MG TOTS4S: wid: fate sogeig aes 3-6 MOTO G2 vaca ce lanes 3-6 MC10E104 .......... 3-13 MCTOES36 ss :ee%natects 3-13 
MC10154 ............ 3-7 MG10IG2 tow eu tases 3-7 MC10E104 .......... 3-14 MC10E336 .......... 3-14 
MOTO15SS: js Meseadcises 3-6 MC10186 ..........., 3-6 MC10E107 .......... 3-13 MC10E404 .......... 3-13 
MO1019S fevoeeey sans 3-/ MOIOTOG: iiss oan te. 3-/ MC10E107 .......... 3-14 MC10E404 .......... 3-14 
MCIOISE: a cnbtcnses 3-16 MOTOIGO cccntiesicus 3-16 MC10E111 .......... 3-13 MCIOE416:45.2aseaeas 3-13 
MC VOTSS, secrete a args 3-6 MC T0188 tiie snctiene dies 3-6 MC10E111 .......... 3-14 MC10E416 .......... 3-14 
MG TOTS: xintiatere yee’ 3-/ MC10188 ............ 3-/ MC10E112 .......... 3-13 MC10E431 .......... 3-13 
MO IOTOO cheat cane 3-16 MC10188 ........... 3-16 MC1I0E112 .......... 3-14 MC10E431 .......... 3-14 
MOI0100 esetiaes ema 3-6 MO1O1GO" ca nth were 3-6 MC10E116 .......... 3-13 MC10E451 .......... 3-13 
MOIOTCO: 3c acai ees 3-/ MO 1018S sassy ine 5 aay 3-7 MC10E122 .......... 3-13 MC10E451 .......... 3-14 
MC10160 ........... 3-16 MG 10169"025 a vseeess 3-16 MC10E122 .......... 3-14 MC10E452 .......... 3-13 
MGI01G1h oS S654 eevee 3-6 MOIOI9O) si csteepas 3-6 MC10E131 .......... 3-13 MC10E452 .......... 3-14 
MC10161 ............ 3-/ MOTOTGO: scien sate 3-7 MC10E131.......... 3-14 MC10E457 .......... 3-13 
MGIOIG! scsusny. 3-16 MC10190: occerthades 3-16 MC10E141 .......... 3-13 MC10E457 .......... 3-14 
MOT0TO2 oosticdqiaves 3-6 MOVOIST ccna eaten dcx 3-6 MC10E141 .......... 3-14 — MC1OHO16 ........... 3-4 
MC10162 ........... 3-16 MG1019% ycc8es eGegs 3-/ MC10E142 .......... 3-13 MGIOHOIG see eaee: 3-5 
MOOG SH itiraras each 3-6 MOTOTOS: Sirens asc 3-6 MC10E142 .......... 3-14 MC10RT: 245.22 34ev es 3-4 
MOIU103 - ica eepdnes 3-/ MO 10192 soccer a seies 3-7 MC10E143 .......... 3-13 MC10H100 ........... 3-4 
MC10164 ............ 3-6 MC10192 ........... 3-16 MC10E143 .......... 3-14 MC10H100 ........... 3-5 
MO 10164 css ica dene 3-/ MC10193:. «ire cudes ya 3-6 MC10E150 .......... 3-13 MC10H101 ........... 3-4 
MC10164 ........... 3-16 MC10193 ............ 3-/ MC10E150 .......... 3-14 MC10H101 ........... 3-5 
MOU 1OS::5d cute taco 3-6 MC10194 ............ o-/ MC10E151 .......... 3-13 MCI0R102 ostciceteews 3-4 
MC10165 ............ 3-/ MC10195 ............ 3-6 MC10E151 .......... 3-14 MC10H102 ........... 3-5 
MGVOICS osm ess ese 3-16 MCTOI9S sactiiscanaces 3-7 MC10E154 .......... 3-13 MC10H103 ........... 3-4 
MC O16 Oi a carecnis'e ance 3-6 MOTOS: soccer acners 3-16 MC10E154 .......... 3-14 MC10H103 ........... 3-5 
MOTOIGG: sep ccp enue as 3-/ MOOS ecesser esses 3-6 MC10E155 .......... 3-13 MC10H104 ........... 3-4 
MG 10166 sca seein 3-16 MC10197 ............ 3-/ MC10E155 .......... 3-14 MC10H104 ........... 3-5 
MO101G8: c.cch wees naw’ 3-6 MOTIONS ihecctarmnenet 3-16 MCVORISB ccs seta nin 3-13 MC10H105 ........... 3-4 
MO10168 22d .ewsvsnds 3-/ MOTOISS: sesivtarnctsgs tees 3-6 MCTOEIS6 sco5 ova de 3-14 MOOT OS iss awaits 3-5 
MOAOIOB evra war cous 3-16 MC10198 ce iccianeas 3-/ MOVOETS? coc xscenn 3-13 MC10H106 ........... 3-4 
MGV O TO cei arene actus 3-6 MC10198 ........... 3-16 MCIOE157 =... ccasoues 3-14 MCIOH10G ocs2cn2e ex 3-5 
MO10I 70 <a decutens 3-/ MOV02Z10: sis oh euaae 3-6 MC10E158 .......... 3-13 MGIORTO7 iisantan nose 3-4 
MO10170: aiieeea vine 3-16 MC10210 ca vere tou: 3-7 MC10E158 .......... 3-14 MC10H107 ........... 3-9 
MO TOI sista taiciucts 3-6 MC10210 ..... eae 3-16 MC10E160 .......... 3-13 MOTOHT OG stance one osc 3-4 
MOOT x sacca asec he 3-/ MGIO2 IN scones tes 3-6 MOTOEI60 s.0s wesw: 3-14 MCTOHI0Ss faceted 3-4 
MGTON?T toanwerags 3-16 MO1O2 TW 2 dscns paved 3-/ MC10E163 .......... 3-13 MOTOHI09 ciia.cx todas 3-5 
MOOT 8 iu Sarena ears 3-6 MOV021T eo ccarccos 3-16 MC10E163 .......... 3-14 MOVORINS: sicceutan cat 3 3-4 
MOTO 2 sswu toutes 3-/ MOIO2I2 icceoatedcies 3-6 MC10E164 .......... 3-13 MC10OH113 ........... 3-5 
MOVOIT 2 ct cca oe: 3-16 MO10212 weeding vous 3-/ MC10E164 .......... 3-14 MOIOHI19 2; cetcvecs 3-4 
MC1017S wocevca saan 3-6 MC10212 ........... 3-16 MC10E1651 ......... 3-14 MOTORS sista ice. 3-5 
MC10173 ............ 3-7 MG10216 caxiwie ures 3-6 MC10E1652 ......... 3-14 MOIOHI1G taccecacaas 3-5 
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DEVICE PAGE DEVICE PAGE DEVICE PAGE 
MC10H117 ........... 3-4 MC10H181 ........... 3-5 MC10H681 ........... 3-5 
MC10H117 ........... 3-5 MOTOHI 86 y:37 24sec 3-4 LINEAR 
MC10H118 ........... 3-4 MC10H186............ 3-5 MO1200 6 cas et anaes 4-69 
MC10H118 ........... 3-5 MC10H188 ........... 3-4 MC12002 ........... 4-69 
MC10H119 ........... 3-4 MC10H188 ........... 3-5 
MC10H119 ........... 3-5 MC10H189 ........... 3-4 LOGIC 
MC10H121 ........... 3-4 MC10H189 ........... 3-5 MC12002 ............ 3-8 
MC10H121........... 3-5 MC10H209 ........... 3-4 MG 12002. ecise tess 3-10 
MC10H123 ........... 3-4 MC10H209 ........... 3-5 LINEAR 
MC10H123 ........... 3-5 MC10H210 ........... 3-4 MC12009 ........... 4-69 
MC10H124 ........... 3-4 MC10H210 ........... 3-5 MC12011 ........... 4-69 
MC10H124 ........... 3-5 MC10H211 ........... 3-4 MO12013 s.¢8ewevew 4-69 
MC10H125............ 3-4 MOTOM2TN  situreayiens’ 3-5 MC12014 ........... 4-69 
MOON 20 sce canna xt 3-5 MO10H801 -s:s204d-tereacane 3-4 MC12015 ........... 4-69 
MC10H130 ........... 3-4 MC10H301 ........... 3-5 MC12016 ........... 4-69 
MG12017 soc cece que 4-69 
MC10H130 ........... 3-5 MC10H302 ........... 3-4 
MC10H131........... 3-4 MC10H302 ........... 3-5 MC12018 ........... 4-69 
MC10H131 ........... 3-5 MC10H303 ........... 3-4 MO 12019 ise eatee zeae 4-69 
MC10H135 ........... 3-4 MC10H303 ........... 3-5 MC12022A .......... 4-69 
MC10H135 ........... 3-5 MC10H304 ........... 3-4 MC12022B .......... 4-69 
MC10H136 ........... 3-4 MC10H304 ........... 3-5 M028 ied spas a 4-69 
MC10H136............ 3-5 MC10H330 ........... 3-4 MC12040" 2 scien sieeve 4-69 
MC10H141 ........... 3-4 MC10H330 .... cess. 3-5 LOGIC 
MC10H141 ........... 3-5 MC10H332 ........... 3-4 MC12009 ............ 3-8 
MC10H145 ........... 3-4 MC10H332 ........... 3-5 MG12009° 2.030508 54. 3-10 
MC10H145 ........... 3-9 MC10H334 ........... 3-4 LMG 12011 sictinreedace.< 3-8 
MOTORISS icccww a dein 3-4 MC10H334 ........... 3-5 MO12Z001.. ceatid ocartes 3-10 
MC10H155 ........... 3-5 MOIZOIS: iter none ses 3-8 
MC10H158 ........... 3-4 MC10H350 «occ ee ean 3-4 MGI2Z013: caxeeswee ys 3-10 
MC10H350 ........... 3-5 MC12014 ............ 3-8 
MC10H158 ........... 3-9 
MC10H159 ........... 3-4 MOTORSST a custeet es 3-4 MC12014 ............ 3-9 
MC10H159 ........... 3-5 MCMHSON x2accieuses 3-4 MGI2015 soon dtedutes 3-8 
MC10H160 ........... 3-4 MOTOHSS1 cicsaiy eas 3-5 MC12015-3.45 easeaae 3-10 
MCi0OH160........... 3-5 MC10H352 ........... 3-4 MG12015 si cacveni a: 3-17 
MC10H161........... 3-4 MC10H352 ........... 3-5 MOI2016 oof s Sze teas 3-8 
MC10H161........... 3-5 MC10H423 ........... 3-4 MOT2016 5 esarwees 3-17 
MC10H423 ........... 3-5 MOTT vu ttinGa cans 3-8 
MC10H162........... 3-4 
MC10H162........... 3-5 MC10H424 ........... 3-4 MGI2Z017 einaciye: 3-10 
MC10H164 ........... 3-4 MC10H424 ........... 3-5 MOT ZOF i eowiarads 3-17 
MC10H164 ........... i a MC10H600 ........... 3-4 MC12018 ............ 3-8 
MC10H165........... 3-4 MO10H600 535 iaxwdscs 3-5 MG12Z01G: iaistieatayels 3-10 
MC10H165 ........... 3-5 MC10H601 ........... 3-4 MC12018 ........... 3-17 
MC10H166............ 3-4 MC10H601 ........... 3-5 MO 2ONS isc arers ic tatte was 3-8 
MC10H602 ........... 3-4 MO12019! vs ews aua's 3-10 
MC10H166........... 3-5 
MC10H171........... 3-4 MC10H602 ........... 3-5 MC12019 ........... 3-17 
MC10H171........... 3-5 MC10H603 ........... 3-4 MC12022A ........... 3-8 
MC10H172 ........... 3-4 MC10H603 ........... 3-5 MC12022A .......... 3-10 
MC10H172 ........... 3-5 MC10H640 ........... 3-4 MC12022A .......... 3-17 
MCIOHI73 excuse srecses 3-4 MC12022B ........... 3-8 
MC10H173 ............ 3-5 MC10H640 ........... 3-5 MC12022B .......... 3-10 
MC10H641 ........... 3-4 MO12022B- c:cs-scosera ss 3-17 
MC10H174 ........... 3-4 MC10H641 ........... 3-5 
MC10H174 ........... 3-5 MC12022LVA ......... 3-8 
MC10H175 .........., 3-4 MOTOH G82 osc.8 vateaure 3-4 MC12022LVA ........ 3-10 
MOIOHI79 2 vee iesenas 3-5 MC10H642 ........... 3-5 MC12022LVA ........ 3-17 
MC10H176........... 3-4 MC10H643 ........... 3-4 MC12022LVB ......... 3-8 
MC10H176............ 3-5 MC10H643 ........... 3-5 MC12022LVB ........ 3-10 
MC1I0H179 ........... 3-4 MC10H660 ........... 3-4 MC12022LVB ......... 3-17 
MC10H660 ........... 3-5 MC12022SLA ......... 3-8 
MOTOR TT Dose ida ie we 3-5 MC10H680 ........... 3-4 
MC10H180............ 3-4 MC12022SLA ........ 3-10 
MC10H180 ........... 3-5 MC10H680 ........... 3-5 MC12022SLA ........ 3-17 
MC10H181........... 3-4 MC10H681 ........... 3-4 MC12022SLB ......... 3-8 
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DEVICE PAGE 
MC12022SLB......... 3-10 
MC12022SLB......... 3-17 
MC12022TSB......... 3-8 
MC12022TSB ......... 3-10 
MC12022TSB......... 3-17 
MC12022TVB......... 3-8 
MC12022TVB........ 3-10 
MC12022TVB........ 3-17 
LOGIC 

MC12023 ........000. 3-8 
MC12028 rs oreace, 3-10 
MC12023 ........0.. a7 
MC12025 0.0... eee, 3-8 
MC12025 .........., 3-10 
MC12028A ........... 3-8 
MC12028A .......... 3-10 
MC12028A .......... 3-17 
MC12028B ........... 3-8 
MC12028B .......... 3-10 
MC12028B .......... 3-17 
MC12082A .......0... 3-8 
MC12032A ........8, 3-10 
MC12032A .......... 3-17 
MC12032B ........... 3-8 
MC12032B .......... 3-10 
MC12033B .......... a7 
MC12034A .......0... 3-8 
MC12034A .......... 3-10 
MC12034A .......... 3-17 
MC12034B ........... 3-8 
MC12034B .......... 3-10 
MC12034B .......... 3-17 
LOGIC 

MC12040 ........00. 3-8 
MC12040 ........... 3-10 
MC12061 ........... 4-69 
MC12061 .........08. 3-8 
MC12061 .........00. 3-9 
MC12073 ........ eee 3-9 
MC12073 ........... 3-10 
MC12078) ecivurecey 3-17 
LINEAR 

MC12074 .........., 4-69 
MC12074 ..... ee. ee. 3-9 
MC12074 ........0., 3-10 
MC12074 ........... a7 
MC12076 ....... eee. 3-9 
MC12076 ........... 3-10 
MC12076 ........... 3-17 
MC12078 00... ...... 3-9 
MC12078 ........0.. 3-10 
MC12090 ........... 4-69 
MO12090".<.ccv'scdasc: 3-9 
MC12090 00... ...0, 3-10 
MC13001X ..... 0008. 4-76 
MC13002X .......... 4-76 
MC13010 ........... 4-76 
MC13020 ........., 4-74 
MC13022 ........... 4-74 
MC13022DW ........ 4-94 
MC13023 ........... 4-74 


DEVICE 

MC13023D .......... 4-94 
MC13028 cucancmues 4-74 
MC13024DW ........ 4-94 
MG 13059 0s seasg ane) 4-50 
MOTB 05S Di ace odee fons 4-94 
MOTI0C0 sets draw eas 4-74 
MC13060D .......... 4-94 
MOTO state cope 4-50 
MOTSIO2 ss cect emotes 4-51 
MOTSTSS achck eas 4-51 
MOVSTOS: sae werent. 4-50 
MONSTOOS xiii c eased 4-50 
MOTO1I 9) Sutedccna's ar. 4-51 
MO1S30R oo saat 4-76 
MC TS 90: scctienaiecroascictoi 4-76 
MO TSBUD Ss vei etedes's 4-92 
MO1S97D aut acunatns 4-92 
MOIS7S: Seysus steal ancs 4-75 
MOTSTA ester ne eons 4-79 
MOIST 7) 2x eng badot 4-75 
MC1377DW ......... 4-92 
MOISlO tea a enae eed 4-75 
WIG ISTOEN casas te gts 4-92 
MCISOIFB tctce2ecr 4-92 
MO 1382: x iaiet aan de 4-76 
MC1382DW ......... 4-92 
MG 1368s fai we tcates 4-76 
MCT 366 2. Bs sitet Seige 4-76 
WME T3O1 cetiecteteaie 4-75 
LOGIC 

MC14000 ........... 3-61 
MC14001 ........... 3-48 
MG TACOT a viceutete de 3-61 
MC TA00 UU esc aou sisi 8 3-48 
MC14002 ........... 3-48 
MC14002. cineca ts 3-61 
MC14002U .......... 3-48 
MC14006 ........... 3-48 
MC14006 ........... 3-61 
MC14007 ........... 3-61 
MC14007U .......... 3-48 
MC14008 ........... 3-48 
MC14008 ........... 3-61 
MC14011 ........... 3-48 
MC14011 ........... 3-61 
MC14011U .......... 3-48 
MC14012 1.0... 3-48 
MC14012 ........... 3-61 
MC14012U .......... 3-48 
MC14013 ........... 3-61 
MC14014 ........... 3-61 
MC14014 ........... 3-48 
WMO TAO Ors ee nary vee 3-48 
WMO TAOS akowi ne anita d 3-61 
MO TAO TO site 2 2 Shots 3-48 
MOTAONG  civu ack tele 3-61 
3 1 re ee 3-48 
MO TATE: 5.2. Pekosce scat 3-61 
MOT4OIS csc keke. 3-48 
MC14018 ........0.. 3-61 
MOTO 20 a:iiecs.c5 2 aentue 3-48 





PAGE 


DEVICE PAGE 
MC14021 ........... 3-48 
MC14022 ........... 3-48 
MC14023 ........... 3-48 
MC14023 cc eeeanes 3-48 
MC14023U .......... 3-48 
MC14024 ........... 3-48 
MC14025 ........... 3-48 
WMG 402 eats watads 3-48 
MOT4027 03 fre agaes 3-61 
MC14028 ........... 3-48 
MC14028 ........... 3-61 
MC 14029" sass eee nwt 3-48 
MO 14020" canaaae eas 3-61 
LINEAR 
MC1A08 stale 2 ana Go 4-34 
LOGIC 
MCIS002 cian sarge 3-48 
MC14032 .........45 3-61 
MC14034 ........... 3-48 
MC14035 ........... 3-48 
MC14035 oi. essen xs 3-61 
MC14038 ........... 3-48 
MC14038 ........... 3-61 
MC1403A ........... 4-34 
LINEAR 
MC1403D ........... 4-92 
LOGIC 
MC14040 ........... 3-48 
MC14040 ........... 3-61 
MC14042 ........... 3-48 
MC14042 ......0.... 3-61 
MC14043 ....... 2... 3-48 
MO 14043. eaeeare e's 3-61 
MC14044 1.0.0... 3-48 
MC14044 ........... 3-61 
MC14046 ........... 3-48 
MC14046 ........... 3-61 
MC14046BA ........... 3-9 
MC14046BC .......... 3-9 
LOGIC 
MC14049 ........... 3-48 
MC14049 ........... 3-61 
MC14049U .......... 3-48 
LINEAR 
MC1404AU10........ 4-34 
~ MC1404AU5......... 4-34 
MC1404AU6......... 4-34 
MC1404U10 ......... 4-34 
MC1404U5 .......... 4-34 
MC1404U6 .......... 4-34 
LOGIC 
MC14050 ........... 3-48 
MC V4050 assrn 5x aces 3-61 
MG1408 1 aia carnetes 3-48 
MCTAQST tavecotesce 3-61 
MC A002 x iawid aaa es 3-48 
MC14052 ........... 3-61 
MC14053 ........... 3-48 
MC14053 ........... 3-61 


8-9 


MOTOROLA MASTER SELECTION GUIDE REV 4 


DEVICE 

MC14060 ........... 3-48 
MC14060 ........... 3-61 
MC14066 ........... 3-48 
MC14066 ........... 3-61 
MC14067 ........... 3-48 
MC14068 ........... 3-48 
MC14068 ........... 3-61 
MC14069 ........... 3-61 
MC14069U .......... 3-48 
MC14070 ........... 3-48 
MC14070 ........... 3-61 
MC14071 ........... 3-48 
MC14071 ........... 3-61 
MC14072 ........... 3-48 
MC14072 ..........,. 3-61 
MC14073 ........... 3-48 
MC14073 ........... 3-61 
MC14075 ........... 3-61 
MC14076 ........... 3-48 
MC14076 ........... 3-61 
MC14077 ........... 3-48 
MC14077 ........... 3-61 
MC14078 ........... 3-48 
MC14078 ........... 3-61 
MC1408 ............ 4-37 
MC14081 ........... 3-48 
MC14081 ........... 3-61 
MC14082 ........... 3-48 
MC14082 ........... 3-61 
MC14093 ........... 3-48 
MOTAOSS: as aad cetea ss 3-61 
MC14094 ........... 3-48 
MC14094 ........... 3-61 
MCT4097 ov ownacea: 3-48 
MC14099 ........... 3-48 
MC14099 ........... 3-61 
MC14106 ........... 3-48 
MC14106 ........... 3-61 
LINEAR 
MC1411,B........... 4-45 
MC1412,.B........... 4-45 
MC1413,B........... 4-45 
MC1413D ........... 4-93 
LOGIC 

MC14151-2 .......... 3-9 
MC14152-2 .......... 3-9 
MC14155-2 .......... 3-9 
MC14156-2 .......... 3-9 
MC14157-2 .......... 3-9 
MC14158-2 .......... 3-9 
MOTA169 casa hcreemes 3-9 
LINEAR 

MCIANG Biicianean ds 4-45 
LOGIC 

MC14160 ........... 3-49 
MGT4I60 wicca eewet 3-61 
MGTIO: Gaccrecaiees 3-49 
MC14161 .......00.. 3-61 
MC14162 ........... 3-49 
MC14162 ........... 3-61 


PAGE 


DEVICE 

LINEAR 

MC141620 .......... 4-75 
LOGIC 

MCIA1GS ae sveuades 3-49 
MG 14163: oicss casas 3-61 
MC14164 ........... 3-49 
MOTATTAA as ween eres 3-49 
MC14174 ........... 3-61 
MOTAVTS tveonpneyens 3-49 
MC14175 ........... 3-61 
MC14194 ........... 3-49 
MG14194 a. seca dian 3-61 
LINEAR 

MC142100DW ....... 4-97 
MG142103 i. cctvis 4-97 
MC143403 .........., 4-8 
MC143403D ......... 4-97 
MC 143404 ........... 4-8 
MCIAS6 j.eccatae vedas 4-5 
MC1436D,CD ........ 4-93 
MO TASTE cic tnriita aires 4-6 
MC14410DW ........ 4-97 
MC14411 0... eee. 4-66 
MCU 

MC144110 .......... 2-31 
MC144110 .......... 4-37 
MC144110DW ....... 4-95 
MCU 

MC144111  2cccadees2 2-31 
LINEAR 

MOTI cc iceeus dea 4-37 
MC1441iDW ........ 4-95 
MC14411DW ........ 4-97 
LOGIC 

MG144ID ip cce creates 3-49 
MOT44ID sa ce60 chine 3-61 
LINEAR 

MC14433 ........... 4-36 
MC14433DW ........ 4-95 
MC14442 1.1.0.0... 4-36 
MC14442FN ......... 4-95 
MC14443/47 ......... 4-36 
MC14443DW ........ 4-95 
MC14447DW ........ 4-95 
MC14467 ........... 4-96 
MC14467-1 ......... 4-88 
MC14468 ........... 4-88 
MC14468 ........... 4-96 
MC14469 ........ 4—78,87 
MC14469FN ......... 4-96 
MC14470 ........... 4-88 
MCU 

MC14489 ........... 2-31 
LINEAR 

MC14489 ........... 4-46 
MC14489 ........... 4-46 
MC14489DW ........ 4-95 
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LOGIC MC145040 .......... 4-36 MC145155-2 ........ 4-68 MC14538 ........... 3-50 
MC14490 ........... 3-49 MC145040FN2....... 4-95 MC145155DWe ...... 4-96 MC14938° sca reed 3-61 
MC14490 ........... 3-61 MCU MC145155FN2....... 4-96 MC14539 ..........., 3-50 
MC145041 .......... 2-31 MC145156 .......... 2-31 MG19939 ng tee ees. 3-61 
LINEAR MC145156-2 ........ 4-68 MC145402 .......... 4-37 
MC14495 ........... 4—46 LINEAR MC145156DWe ...... 4-96 MC145404 .......... 4-45 
MC14495 1.2.2... 4-46 MC145041 .......... 4-36 MC145157 .......... 2-31 MC145406 .......... 2-36 
MC14495DW1 ....... 4-95 MC145041FN1....... 4-95 MC145157-2 ........ 4-68 MC145406 .......... 4-45 
MC14497 ........ 4—78,87 MC145041FN2....... 4-95 MC145157DWe ...... 4-96 MC145406DW ....... 4-97 
MC14497 ........... 4-96 
MCU MC145157FN2....... 4-96 MC145407 .......... 2-36 
MCU MC145050 .......... 2-31 MC145158 .......... 2-31 MC145407 .......... 4-45 
MC14499 ........... 2-31 MC145158-2 ........ 4-68 MC145407DW ....... 4-97 
LINEAR MC145158DWe ...... 4-96 MC145408 .......... 4-45 
LINEAR MG 149050: crsgeds 4-36 MC145158FN2....... 4-96 MC14540FN1 ........ 4-95 
MC14499 ........... 4—46 MC145159 .......... 2-31 MC14541 10.0.2... 3-50 
MC14499 ........... 4-46 MCU MC145159-1 ........ 4-68 MC14541 2.0.0.0... 3-62 
MC14499DW ........ 4-95 MG 14505 ty s.c-aserrictintes 2-31 MC145159FN ........ 4-96 MC145411 .......00. 4-66 
LOGIC LINEAR LOGIC MC145412 «0... 4-97 
MC14500 ........... 3-49 MC145051 .......... 4-36 MC14516 ase esetss 3-50 MC145412/13/16 ..... 4-60 
MC14500 ........... 3-61 MC145053 .......... 2-31 MC14516 ........... 3-61 MC145414 1.0.0.0... 4-54 
MC145053 .......... 4-36 MC145421 .......... 4-58 
MCU MC14506: saciccn swt 3-61 LINEAR MC145422 .......... 4-58 
MC145000 .......... 2-31 MC14506U .......... 3-49 MC145160 .......... 4-68 MC145422 .......... 4-58 
MC145160DW ....... 4-96 MC145425 ........., 4-58 
LINEAR MC14508 ........... 3-49 MC145166 .......... 4-68 MC145425DW ....... 4-97 
MC145000 .......... 4-46 MOTISIO cv en ciisn ves 3-49 MC145166DW ....... 4-96 MC145426 .......... 4-58 
MC145000 .......... 4-46 MC14510 ........... 3-61 MC145167 .......... 2-31 MC145426 .......... 4-58 
MC145000FN ........ 4-95 MO1S5106 sssiccnancutes 4-68 MC145167 .......... 4-68 MO 145429 iii nies s 4-60 
MCUMC145001 ...... 2-31 MC145167DW ....... 4-96 MC14542B .......... 4-60 
LOGIC 
LINEAR MC145106 ........... 3-9 MC145168 .......... 4-68 MG14548. 2 casas 3-50 
MC145001 .......... 4-46 MC145106 ........... 3-9 MC145169 .......... 2-31 MC145436 .......... 4-54 
MC145001 .......... 4—46 MC145106FN......... 4-96 MC145169 .......... 4-68 MC145436 .......... 4-97 
MC145001FN........ 4-95 MOT4SIT ndceret ee tees 3-50 MC145439 .........., 4-97 
LOGIC MOT4OT Fos erces betes 3-61 MC14543B .......... 4-46 
LOGIC MO14S11 octets Ses 3-49 MO14ST 0 sein ates s 2-31 MC14543B .......... 4-46 
MO14501 socwtaaares 3-61 MO TAO NBs foe ecnst, 4-46 MC145170 .......... 4-68 
MC145010 .......... 4-88 MC14511B .......... 4-46 LOGIC 
MC145010DW ....... 4-96 03 oa aapane aera 3-50 LOGIC MOTAGAA: cc Ved og 3-50 
MC145011 .......... 4-88 MC14512 1.0.0.0... 3-61 MC TESTS tees wc nats 3-50 MC145442 .......... 4-66 
MC14501U 0. ae. 3-49 MC14513 «12.0.2... 3-50 MC14518 ........... 3-61 MC145443 20... 4-66 
MOO 2 assis aac aes 3-49 MC14513B .......... 4-46 MOTO 19 siacearters 3-50 MC145443DW ....... 4-97 
MOTASO: sraiasticatin ai 3-61 MG 149138 a-vccet en's 4-46 MOIAGIO: a sone tas 3-61 MC14544B .......... 4-46 
MC14520) ae ccawe's 3-50 MC14544B .......... 4-46 
MC145026 ....... 4—78,87 MGI45 14: fv siete ay 3-50 MO TA 20 ts cites ied 3-61 
MC145026D ......... 4-96 MO T4545 ch cc taken 3-9 MOTSS24  ppcctinn ss ete 3-50 MCU 
MC145027 ....... 4-78,87 MOTO AS i sbaiieva 3-9 MO 145459 it acatiee: 2-31 
MC145027DW ....... 4-96 MC145145-2 ........ 4-68 MG TAO 2Y iriicta ta bai 3-61 MC145453 «0... 6... 4-46 
MC145028 ....... 4-78,87 MC1451456-2 ....... 4-68 MOT 2e: vimiaG atindv 3-50 MC145453 ..... 6... 4-46 
MC145028DW ....... 4-96 MC145145DW1 ...... 4-96 MC14526 ........... 3-50 MC145453FN ........ 4-95 
MC14503 ........... 3-49 MC145146 ........... 3-9 MO14526: 4a ccwiatas 3-61 
MO TASISG tats emote nd 3-9 MG145 27. said tse 3-50 LOGIC 
MC14503 ........... 3-61 MC145146DW1 ...... 4-96 MG1452F cert evans. 3-61 MC14547 ........... 3-50 
MC14503 ........... 4-45 MC145472 .......... 4-56 
MC145030 ....... 4~78,87 MCU MC14528 ........... 3-50 MC145474 .......... 4-56 
MC145030DW ....... 4-96 MC145149 .......0., 2-31 MG14528 onc deece tas 3-61 MC145475 .......... 4-56 
MC145033 ....... 4—78,87 MO TAS 2D” Scan inate 3-50 MC145475DW ....... 4-97 
MC145034 ....... 4-78,87 LINEAR MO14929) «teasers anne 3-61 MC14547B .......... 4-46 
MC145149 ......0... 4-68 MC14530 ........... 3-50 MC14547B .......... 4-46 
MC145035 ....... 4-78,87 MG14S19 «se essen ates 3 3-50 MC14530 ........... 3-61 MC145488 ......... . 4-57 
MC14504 ........... 3-49 MC145151-2 ........ 4-68 MO14591 gitok eects 3-50 MC145488 .......... 4-97 
MC14504 ........... 3-61 MC145151FN2....... 4-96 
MC145152-2 ........ 4-68 MC14531 «1.0.2.0... 3-61 MC14549 ........... 3-50 
MCU MC145152FN2....... 4-96 MC14532 ........... 3-50 MC14549B .......... 4-36 
MC145040 .......... 2-31 MC14532 ........... 3-61 MC145500 .......... 4-54 
MCU MC14536 ........... 3-61 MC145502 .......... 4-97 
LINEAR MO 149155: 4a. nas eek 2-31 MOT4S ST a akaeataces 3-50 MC145503DW ....... 4-97 
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MG14991 °s ise eee eee 
MC14551 «1.0.0.2... 


MC14553. os fase seen 
MC14553 wo... eee. 
MC145532 .......... 
MC14554 ..... 6... 
MC14554 ........... 


MOIS Seong senate 
MO 1405S essa dootin's 
MC145554/57/64/67 ... 
MC145557DW ....... 
MC14056: 4 niwis esate. 
MC14556 ........... 


MC145586 3s eee des 
MO TASS SB ics sca eels 
MG 14099 xis ba ckice 


MC14559B .......... 
MC1455BP1......... 
MC TASS! date cesccecans 2 


MC TASGO cess ea pares 


LOGIC 

MC14568BA .......... 
MC14568BA .......... 
MC14568BC ........... 
MC14568BC .......... 
MC14569 sooo antes 
MOT4S69! oc ass cna 


PC 

MC145705 .......... 
MG TAO 0S cis teneed3 
MG145706: oe acus ees 
MC145706 .......... 
MC145707 .......... 
MC145707 .......... 


LOGIC 
MO149l 2 haa eaows 
MC14572U .......... 


LINEAR 

NMG 14573 ercase aeons 
MG1457 3D) ow cic anes 
MCI4574 cece spews 
MC14574D .......... 
MG TAS 7S 2 ligt ccs 
MAST Osis legate eens 
MC14575D .......... 





MC14576A .. 
MC14576A .. 


MC145774 .. 
MC14577A .. 
MC14578 ... 


MC14578 ... 


MC14578D .. 


MC1458 .... 


LOGIC 


MC14597 ... 
MC14597 ... 


MC14598 ... 
MC14599 ... 
MC1466 ..... 
MC1468 .... 


MCU 
MC146805E2 


MC146818 .. 
MC146818A . 
MC146823 .. 


LINEAR 


MC1496 .... 
MC1496 .... 


MC1496 .... 
MC1496 .... 
MC1496D ... 


MC1503 .... 
MC1504U10 . 
MC1504U5 .. 


Cr 


eee ee eee 


inte Wao ts 


ee 


2-31 
2-35 
2-31 


MOVSOGr vse eteke yess 4-7 
MC1568 ............ 4-17 
MC1594 ..... 0... 3-8 
MC1594 2... ee, 3-10 
MC1594L ..... 0.0... 4-86 
MC1599: skewed ees 3-8 
MO1998! ces va aa 3-10 
MO TSO Sle sees ces tea ss 4-86 
MO 1596: ae eis euda ss 4-51 
MGUS96 lace sicagiene 4-69 
MO1996 564 saeeee as 3-8 
MO190 sahugevideeer 3-10 
MC1648 ............ 4-69 
MC1648 ............. 3-8 
MOVGAS: wissen siieistets 3-9 
MC1648 .........0.. 3-11 
MO1650: Mines deren 3-11 
MG1690> iv. tie eke au 4-69 
MOT6S8 inks hvcwre ic’ 3-8 
MOTG698: oadceaciads S25 3-9 
MO 1608 shanties a 3-11 
MOTG60: sities ncaa a ets 3-11 
MG1662 ade sare te ae 3-11 
MGI670 cic eeras 3-11 
MG1O1 2: od tue aren ahs 3-11 
MO OO0) x anekierg ta 4-69 
MC1690 ............ 3-11 
MO1G9 2) ects ae 3-11 
MG 1C99 viet we Hekate 3-8 
MC1699 ............ 3-10 
MU LI28 ren Bacrras 4-16 
MC1723CD ........... 4-93 
MCVZ4T f4 ca seeds 4-5 
MC17410 1.00... eee. 4-5 
MC1741CD........... 4-93 
MOTTE schccaais Beat es 4-7 
MC1747C ............ 4-6 
MC1747CD .......... 4-93 
MC1748C ............ 4-4 
MOTI16 cave cueeneee 4-5 
MGI /OC eeawsnete at 4-5 
MC1776CD.......... 4-93 
MC1Q2073 .......... 4-69 
MPU 

MC2661 ............ 2-17 
MC2681 ............ 2-17 
LINEAR 

MC26LS31D ......... 4-93 
MC26LS32D ......... 4-93 
MC26S10D .......... 4-93 
MOZEST A: citrate 4-51 
MC2831AD.......... 4-93 
MO 2838 a sehis erp aed 4-52 
MC2S10 ............ 4-43 
MC3301/LM2900 ...... 4-8 
MC3302 ............ 4-11 
MC9303 bass etapa 4-8 
MC33030P .......... 4-30 
MC33033DW ........ 4-29 
MC33033DW ........ 4-94 


MGS3093F 352 sseee 4-28 
MC33033P .......... 4-29 
MC33034DW20,DW60 
aloenest Sucalger nnt ease 4-94 
MC33034DW60,DW120 
eer es errr Ty 4-29 
MC33034P120 ....... 4-28 
MC33034P60 ........ 4-28 
MC33034P60,P120 ... 4-29 
MC33035DW ........ 4-29 
MC33035DW ........ 4-94 
MGS3035P: assAcnermess 4-28 
MG33035P. i.a-2sia vse 4-29 
MG33039D) ieee tiecutes 4-94 
MC33039P,D......... 4-30 
MCBGUSO serait on? 4-93 
MC33060A .......... 4-18 
MC33063A .......... 4-19 
MC33064D-5 ........ 4-94 
MC33064P-5,D-5 .... 4-22 
MGG3065 2sc2vaueiers 4-20 
MC33065DW ........ 4-94 
MC33066 ........... 4-19 
MOSS071A % s.da ewes 4-5 
MC33071D,AD ....... 4-94 
MGS307 2: eistentoewias 4-6 
MC33072A i.55snane ved 4-6 
MC33072D,AD ....... 4-94 
MC33074: 6 fev euvgets 4-8 
MC33074A ........... 4-8 
MC33074D,AD ....... 4-94 
MOSS0 CF aa ie pita enn 3 4-6 
MOS3077D) oxe352s 2x2 4-94 
MC33078 ........ ee oe) 
MC330 76D a2 a4 Seateoe: 4-94 
MC33079? 3.3.2 oe esawag 4-8 
MC33079D .......... 4-94 
MC33110D .......... 4-94 
MG33120) s%a4s Gxuay 4-55 
MC33120DW ........ 4-94 
M88 120 engin tces 4-18 
MC33160 ........... 4-17 
MC33164D-5 ........ 4-94 
MC33164P,P-5,D-3,D-5 
eee re ee 4-22 
MG33166: si trnadans.s 4-19 
MOSS: veneer iiaigtrn's 4-5 
MOSSI Di t526 5-06-38 4-94 
MOSS112 starlet ite 4-6 
MC33172D coco se eee 4-94 
MC33174 1. eee seen. 4-8 
MC33174D .......... 4-94 
MC33178D .......... 4-94 
MCS31 79D: w-ces sow es 4-94 
MGSSIST 26k ekavaied en, 4-5 
MC33182 ............ 4-6 
MC33184 ............ 4-8 
MGS920 esr acta eles 4-82 
MC33272D .......... 4-94 
MC33274 ............ 4-8 
MC33274D .......... 4-94 
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DEVICE PAGE DEVICE PAGE DEVICE PAGE DEVICE PAGE 
MC33282 ............ 4-6 MC3403) gecteeseanan 4-7 MCS4166 sx ses reawe 4-19 MG3907 1 seok nae ieee 4-5 
MC33282D .......... 4-94 MC3403D ........... 4-93 MOOI wanes 4-67 MCS5071A ........... 4-5 
LINEAR MOSAOS cxcrantataptae s 4-11 MG8418 fess cas kanal 4-67 MC3907/ 2 teoreuh eeeas 4-7 
MC33284 ............ 4-8 MC34050: eis asvesuss 4-44 MOS4TBT vo teact rea sars 4-5 MC35072A ........... 4-7 
MC3334 ............ 4-82 MC34050D .......... 4-94 MC34181D .......... 4-95 MCS00/4: ec ogacanvond 4-8 
MC33890%.)¢ eens 4-51 MOS405T: cuitrccawars 4-44 MOS4162. weed oceans 4-6 MC35074A ........... 4-8 
MC3335DW ......... 4-93 MC34051D .......... 4-94 MC34182D .......... 4-95 MC35080 sncxsvenwte 4-5 
MC3340 ............ 4-74 MC34000 a otasoues 4-18 MC34184 ............ 4-7 MC35080A ........... 4-5 
MC3346 ............ 4-75 MC34060A .......... 4-18 MC34184D .......... 4-95 MCSB0B eng tedal eueien 4-5 
MC3346D ........... 4-93 MC34060AD......... 4-94 MC3419-1L ......... 4-55 MC35081A ........... 4-5 
MOS356idecreiies 4-50 MC34063A .......... 4-19 MC34214 0... ....., 4-62 MC35082: -) navdceeaspaten 4-7 
MC3356DW ......... 4-93 MC34063AD ......... 4-94 MC3423D ........... 4-93 MC35082A ........... 4-7 
MG339% i 6 eecaeeeses 4-50 MC34064/MC33064 ... 4-22 MC3423P1,U ........ 4-21 MCS9083" c's snseesenes 4-7 
MC 3898? ssewcderwarss 4-6 MC34064D-5 ........ 4-94 MC3425P1 .......... 4-21 MC35083A ........... 4-/ 
MC3359 ............ 4-50 MC34064P-5,D-5 .... 4-22 MC3430 ............ 4-14 MC35084 ............ 4-8 
MC3359DW ......... 4-93 MC34065 ........... 4-20 MC3431 ..........0. 4-14 MC35084A ........... 4-8 
MC3361AD.......... 4-93 MC34065DW ........ 4-94 MGS43 2s asiea sense 4—11 MO SSOBS” sais 5 crsctden ascites 4-8 
MOS361Bss iiacaiiace 4-50 MC34066 ........... 4-19 MC8433 sia acioa es 4-11 MC35085A ........... 4-8 
MCS262 s,s wens awa 4-51 MO SIO tcswe tea gekes 4-6 MC343? ctectcbere ss 4-43 MOSS vecciawas cane 4-5 
MC3362DW ......... 4-93 MC34071D,AD ....... 4-94 MC3440A ........... 4-43 MOSS VI 2: sits eaiany 4-7 
MCSO68 nthe eet h ous 4-51 MC34072A ........... 4-6 MC3441A ........... 4-43 MC35174 .........00. 4-8 
MCS363: tysere ane aes 4-52 MC34072D,AD ....... 4-94 MC3446A ........... 4-43 WOK 1e)201 3 earn are ree 4-24 
MC3363DW ......... 4-93 MC34074 ............ 4-7 MC3447 1.00... oe... 4-43 MC3598" ein eudesa aay 4-7 
MG3367 iis sse ceeds 4-50 MC34074A ........... 4-7 MC3448A ........... 4-43 MC3833 i esiceatest a 4-51 
MCS367 ios eaite wate 4-53 MC34074D,AD ....... 4-94 MC3448AD .......... 4-93 LOGIC 
MC3367DW ......... 4-93 MC34080 ............ 4-5 MC3450 ............ 4-43 MC4016 ............. 3-8 
MOSS 7) tame ees 4-50 MC34080A ........... 4-5 MC SAO cgay atest 4-93 MC401G» ever anne, 3-10 
MC3371D ........... 4-93 MC34080D .......... 4-94 MC3452 .........0.. 4-43 MC4024 ..... ee, 3-8 
MC93/2. i sauvewed es 4-50 MUS408 1 5 gcse as. duanes 4-5 MC3452D ........... 4-93 MC4024 ............. 3-9 
MOSSTS ete tatecsmnciiaeare 4-75 MC34081A ........... 4-5 MC 3453 cade eae aan 4-44 
MC3373P ........... 4-78 MC34081D .......... 4-94 MC3456D ........... 4-93 LINEAR 

MC4024/MC4324 ..... 4-69 
MOSO9TT sewesraneucortsins 4-23 MC34082 ............ 4-6 MO SAD Ps sdeca sets 4-86 MC4044 ............ 4-69 
MCS399T sus cactewlens 4-27 MC34082A ........... 4-6 MC3458 ............. 4-6 
MC3399T ........... 4-83 MC34083 ............ 4-6 MGG458D asain e a's 4-93 LOGIC 
MGS3PO71. ca%srantes er 4-5 MC34083A ........... 4-6 MOS407P ease eserees 4-41 MC4044 1... 3-8 
MC34001 ............ 4-5 MC34084 ............ 4-7 MCS4O9P ox ccnwnwre.es 4-40 MC4044 oe. vie aiwas 3-10 
MC34001B ........... 4-5 MC34084A ........... 4~7 MC3470P,AP ........ 4-41 MUASIG: acces Pee eg aes 3-8 
MC34001D,BD ....... 4-94 MC34084DW,ADW .... 4-95 MOAT PR cake ctmdeng we 4-40 MC4316 ..........., 3-10 

MO4S24: eleeseeenaan 3-8 
MC34002 ............ 4-6 MGS408S: vise e.bevaen 4-7 MCGATO Si ccacie wt ttius 4-5 MC4324 ..... 2. eee. 3-9 
MC34002B ........... 4-6 MC34085A ........... 4-7 MG BAT wroncteaactx 4% 4-30 
MC34002D,BD ....... 4-94 MC34085DW,ADW .... 4-95 MCS481: ois shew eres 4-44 LINEAR 
MC34004 ............ 4-7 MC34114 2.0.2.2... 4-62 MC3484 ............ 4-82 MCAS ASS ne Poeaie ands 4-69 
MC34004B ........... 4-7 MC34114DW ........ 4-95 MC3484S2-2,5 ...... 4-27 
MC3401/LM3900 ...... 4-7 MC8411S: seins atacand, 4-67 MO OSSS heat ete mcta 4-44 LOGIC 
MC34010/11A........ 4-60 MOGI -2senes ets 4-61 MC3486 tc sue ieee 4-43 Mosse i ented es 3-8 

, MC4344 o.oo... 3-10 

MC34011AFN........ 4-94 MG OAITO® hcp aati eins 4-64 MC3486D ........... 4-93 
MC34012 ........... 4-61 MC34118DW ........ 4-95 MC3487 ............ 4-44 LINEAR 
MC34012-1D......... 4-94 MOGI niin ene ade 4-65 MOGA STDs cactwasiian eect 4-93 MC44000 ........... 4-75 
MC34012-2D ........ 4-94 MOBI: wincaticlecus 4-74 MC3488A ........... 4-44 MC44301 ........... 4-76 
MC34012-3D ........ 4-94 MC34119D .......... 4-95 MC35001. svcaiwedeec. 4-5 MC44301DW ........ 4-95 
MC34013A .......... 4-62 MC34129 ese ren. 4-18 MC35001B ........... 4-5 MC44520 ........... 4-75 
MC34013AFN........ 4-94 MCS4120 tat eae te 4-65 MC35002 © cto paca teas 4-7 MC44802 ........... 4-75 
MC34014 ........00. 4-62 MCO4T ZOD eaeect ens 4-95 MC35002B. oceans 4-7 MC44802DW ........ 4-95 
MC34014F.DW....... 4-94 MC3416/MC4316 ..... 4-69 MUS9004 sce ace gaia 4-8 MC44900 ........... 4-76 
MC34017 ........... 4-61 MC34160 ........... 4-17 MOSS004B av eace cee 4-8 MC4558AC ........... 4-6 
MC34017-1D ......... 4-94 MC34160P .......... 4-23 MGB908 it ct cede tare 4-8 MOASS8O 4 te ay eh outs 4-6 
MC34017-2D ........ 4-94 MC34163 ........... 4-19 MGGOUS: aaide Se Sines 4-11 
MC34017-3D ........ 4-94 MC34164/MC33164 ... 4-22 MC3505/MC3405 ..... 4-10 MC4558CD .......... 4-93 
MC34018 ........... 4-63 MC34164D-5 ........ 4-95 MC35060 ........... 4-18 MCS IOTA wancerudiciees 4-5 
MC34018DW ........ 4-94 MC34164P-3,P-5,D—5 MC35060A .......... 4-18 MC47071A ........... 4-5 
MC3401D ........... A030 gaa Mae ee eaewes 4-22 MC35063A:s ose ecues 4-19 MC4741 .........0.. 4-8 
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MC47410 1... 4-7 MC54F2969 ......... 3-20 MC54HC125A ....... 3-43 MC54HC368......... 3-43 
MC4741CD.......... 4-93 MC54F2970 ......... 3-20 MC54HC126A ....... 3-41 MC54HC373A ....... 3-42 
MC54F299 .......... 3-20 MC54HC126A ....... 3-43 MC54HC373A ....... 3-43 
LOGIC MOS4FS2) af eeenveres 3-20 MC54HC132A ....... 3-41 MC54HC374A ....... 3-42 
MC54F00 ........... 3-20 MC54F323 .......... 3-20 MC54HC133......... 3-41 MC54HC374A ....... 3-43 
MC54F02 ........... 3-20 MC54F350 .......... 3-20 MC54HC137......... 3-41 MC54HC390......... 3-42 
MCO4EOS aisawaguars 3-20 MC54F352 .......... 3-20 MC54HC138A ....... 3-41 MC54HC393.......... 3-42 
MOS4F08: cs.c2s wana 3-20 MC54F353 .......... 3-20 MC54HC139A ....... 3-41 MC54HC4002........ 3-42 
MC54F10 ........... 3-20 MC54F365 .......... 3-20 MC54HC147......... 3-41 MC54HC4016........ 3-42 
MC54F109 .......... 3-20 MC54F366 .......... 3-20 MC54HC14A ........ 3-41 MC54HC4017........ 3-42 
MCS4F11 i cicsw tetas 3-20 MC54F367 .......... 3-20 MC54HC151......... 3-41 MC54HC4024 ......... 3-42 
MC54F368 .......... 3-20 
MOSSF112 cacrecen, 3-20 MC54HC153......... 3-41 MC54HC4046A....... 3-42 
MOSS F120 once oxy os 3-20 MC54F37 ........... 3-20 MC54HC154.......... 3-41 MC54HC4049......... 3-42 
MC54F126 .......... 3-20 MC54F373 .......... 3-20 MC54HC157A ....... 3-41 MC54HC4050......... 3-42 
MOOSE IS atizeeadainnas 3-20 MC54F374 .......... 3-20 MC54HC160......... 3-41 MC54HC4051......... 3-42 
MC54F132 .......... 3-20 MC54F377 .......... 3-20 MC54HCIG1A ....... 3-41 MC54HC4052........ 3-42 
MC54F138 ........., 3-20 MC54F378 .......... 3-20 MC54HC162......... 3-41 MC54HC4083......... 3-42 
MCSA FTA: ints amore he 3-20 MC54F379 .......... 3-20 MC54HC163A ....... 3-41 MC54HC4066........ 3-42 
MC54F38 ........... 3-20 
MC54F148 ........., 3-20 MC54HC164.......... 3-41 MC54HC4075......... 3-42 
MCS4P1S41 a vias ys s 3-20 MC54F381 .......... 3-20 MC54HC165......... 3-41 MC54HC4078 ........ 3-42 
MCSA FDS cits ere aa 3-20 MC54F382 .......... 3-20 MC54HC173.......... 3-41 MC54HC42 .......... 3-41 
MC54F157 ......0.., 3-20 MC54F398 .......... 3-20 MC54HC173.......... 3-43 MC54HC4316 ........ 3-42 
MC54F157A ......... 3-20 MC54F399 .......... 3-20 MC54HC174A ....... 3-41 MC54HC4351........ 3-42 
MC54F158 .......... 3-20 MC54F40 ..... 000, 3-20 MC54HC175.......... 3-41 MC54HC4352 ......... 3-42 
MC54F158A ......... 3-20 MOO4FST cccanteugaes 3-20 MC54HC194......... 3-41 MC54HC4353 ......... 3-42 
M54 521 cia eeeeas 3-20 
MC54F160A......... 3-20 MC54HC195......... 3-41 MC54HC4511 .... 2... 3-42 
MC54F161A......... 3-20 MC54F533 .......... 3-20 MC54HC20.......... 3-41 MC54HC4514......... 3-42 
MC54F162A ......... 3-20 MC54F534 .......... 3-20 MC54HC237......... 3-41 MC54HC4538A....... 3-42 
MC54F163A ......... 3-20 MC54F537 .......... 3-20 MC54HC240A ....... 3-41 MC54HC51.......... 3-41 
MC54F164 .......... 3-20 MC54F538 .......... 3-20 MC54HC240A ....... 3-43 MC54HC533A ....... 3-42 
MC54F168 .......... 3-20 MC54F539 .......... 3-20 MC54HC241A ....... 3-41 MC54HC533A ....... 3-43 
MC54F169 .......... 3-20 MC54F543 .... 1... 3-20 MC54HC241A ....... 3-43 MC54HC534A ....... 3-42 
MC54F544 .......... 3-20 
MC54F174 .......... 3-20 MC54HC242.......... 3-41 MC54HC534A ....... 3-43 
MCSA TO: se 28 cake 3-20 MC54F568 .......... 3-20 MC54HC242......... 3-43 MC54HC540 .......... 3-42 
MCS4F181 nc vs.aseees 3-20 M54 F 56S: ssw oes 3-20 MC54HC244A ....... 3-41 MC54HC540.......... 3-43 
MC54F182 .......... 3-20 MC54F574 .......... 3-20 MC54HC244A ....... 3-43 MC54HC541......... 3-42 
MC54F194 .......... 3-20 MC54F579 .......... 3-20 MC54HC245A ....... 3-41 MC54HC541.......... 3-43 
MC54 F195 2 eras seas 3-20 MO54F620 cickwpen et 3-20 MC54HC245A ....... 3-43 MC54HC563......... 3-42 
MC54F20 ........... 3-20 MC54F623 .......... 3-20 MC54HC251......... 3-41 MC54HC563......... 3-43 
MC54F64 ........... 3-20 
Cot gat ree eer ree 3-20 MC54HC251......... 3-43 MC54HC564 .......... 3-42 
MC54F640 .......... 3-20 MC54HC253 .......... 3-41 MC54HC564.......... 3-43 
MC54F240 MC54F657A ......... 3-20 MC54HC253.......... 3-43 MC54HC573A ....... 3-42 
thru MC54F657B ......... 3-20 MC54HC257......... 3-42 MC54HC574A ....... 3-42 
MC54F245 .......... 3-20 MCS4F74 sc taeavnes 3-20 MC54HC257......... 3-43 MC54HC574A ....... 3-43 
MC54F779 .......... 3-20 MC54HC259 .......... 3-42 MC54HC58 ........... 3-41 
MOO4FAST casa ed 3-20 MOS4F803 sec. asta 3-20 MC54HC27.......... 3-41 MC54HC589.......... 3-42 
MC54F253 .......... 3-20 MC54F827 .......... 3-20 MC54HC273A ....... 3-42 MC54HC589.......... 3-43 
MC54F256 .......... 3-20 MC54F828 .......... 3-20 ; 
MC54F257 .......... 3-20 MC54HC280......... 3-42 MC54HC595A ....... 3-42 
MOS4h6S 5, ce 2aakrets 3-20 MC54HC299......... 3-42 MC54HC595A ....... 3-43 
MC54F257A ......... 3-20 MC54F86 ........... 3-20 MC54HC299 ......... 3-43 MC54HC597 ......... 3-42 
MC54F258 .......... 3-20 MC54HCO0A ........ 3-41 MC54HO30.......... 3-41 MC54HC640A ....... 3-42 
MC54F258A ......... 3-20 MC54HC02A ........ 3-41 MC54HO32A ........ 3-41 MC54HC640A ....... 3-43 
MC54F259 .......... 3-20 MC54HC03A ........ 3-41 MC54HC354 ......... 3-42 MC54HC646......... 3-42 
MC54F269 .......... 3-20 MC54HCO4A ........ 3-41 MC54HC354 .......... 3-43 MC54HC646.......... 3-43 
MC54F273 .......... 3-20 MC54HCO8A ........ 3-41 
MC54F280 .......... 3-20 MC54HCO365......... 3-42 MC54HC648 .......... 3-42 
MC54HC10.......... 3-41 MC54HC365......... 3-43 MC54HC648......... 3-43 
MC54F283 .......... 3-20 MC54HC107 ......... 3-41 MCS54HC366......... 3-42 MC54HC688 ......... 3-42 
MC54F 29368 ........ 3-20 MC54HC109.......... 3-41 MC54HCO366......... 3-43 MC54HC7266........ 3-42 
MC54F2960A ........ 3-20 MOS4HGTT steed Ay 3-41 MC54HC367......... 3-42 MC54HC73.......... 3-41 
MC54F2961A ........ 3-20 MC54HC112 ......... 3-4 MC54HC367......... 3-43 MC54HC74A ........ 3-41 
MC54F2962A ........ 3-20 MC54HC113 ... 2.0... 3-41 MC54HC368......... 3-42 MC54HC75.......... 3-41 
MC54F2968A ........ 3-20 MC54HC125A ....... 3-41 
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MC54HC76.......... 3-41 MPU MC68EC030......... 2-13 LINEAR 
MCS54HC85....... ... 3-41 MC68000 ........... 2-14 MC68HC000......... 2-14 MC68HC68T1DW..... 4-97 
MC54HC86.......... 3-41 MC68008 ........... 2-14 MC68HC001......... 2-14 

MC6801 ............ 2-30 MCU MCU 
LOGIC MC68010 ........... 2-14 MC68HC05B4 ....... 2-28 MC68HC705B5....... 2-29 
MCS54HCTOOA ....... 3-43 MC6801U4 .......... 2-30 MC68HCO5B6 ....... 2-28 MC68HC705C5 ...... 2-29 
MCS54HCTO4A ....... 3-43 MO6802: isin ceedons 2-31 MC68HCO5B8 ....... 2-28 MC68HC705C8 ...... 2-29 
MC54HCTO8A ....... 3-43 MC68020 ........... 2-13 MC68HC05C4 ....... 2-28 MC68HC705C9 ...... 2-29 
MC54HCT138A ...... 3-43 MC6803 ............ 2-30 MC68HC05C5 ....... 2-28 MC68HC705D9 ...... 2-29 
MC54HCT1I4A ....... 3-43 MC68030 ........... 2-13 MC68HC05C8 ....... 2-28 MC68HC705E1....... 2-29 
MC54HCT157A ...... 3-43 MC6803U4 .......... 2-30 MC68HC05C9 ....... 2-28 MC68HC705F6....... 2-29 
MC54HCT158A ...... 3-43 MC68040 ........... 2-12 MC68HC05D24 ...... 2-28 MC68HC705J2 ....... 2-29 
MCS4HCTI6IA ...... 3-43 MCU ; MC68HCO05D9 ....... 2-28 MC68HC705L5....... 2-29 
MC54HCT163A ...... 3-43 MC6804J1 .......... 2-30 MC68HCO5E0 ....... 2-28 MC68HC705P9....... 2-29 
MC54HCT174A ...... 3-43 MC6804J2 .......... 2-30 MC68HCO5E1 ....... 2-28 MC68HC705T7....... 2-29 
MC54HCT240A ...... 3-43 MC6804P2 .......... 2-30 MC68HCO5F6........ 2-28 MC68HC711D3....... 2-27 
MCS4HCT240A ...... 3-43 MC6805P2 .......... 2-30 MC68HCO5J1........ 2-28 MC68HC711E9....... 2-27 
MCS4HCT241A ...... 3-43 MC6805P6 .......... 2-30 MC68HCO5L10....... 2-28 MC68HC711J6 ....... 2-27 
MCS4HCT241A ...... 3-43 

MC6805R2 .......... 2-30 — MC68HCOSL6........ 2-28 MC68HC711K4....... 2-27 
MCS4HCT244A ...... 3-43 MC6805R3 .......... 2-30 = MC68HCO5L7........ 2-28 MC68HC711L6....... 2-27 
MC54HCT244A ...... 3-43 MC6805R6 .......... 2-30 MC68HCO5L9........ 2-28 MC68HC805B6....... 2-29 
MCS4HCT245A ...... 3-43 MC6805S2 .......... 2-30 MC68HCO5M4 ....... 2-28 MC68HC805C4 ...... 2-29 
MCS4HCT245A ...... 3-43 MC6805S3 .......... 2-30 MC68HCO5M9 ....... 2-28 MC68HC811E2....... 2-26 
MC54HCT273A ...... 3-43 MC6805U2 .......... 2-30 MC68HCO5P1 ....... 2-28 
MC54HCT32A ....... 3-43 MC6805U3 .......... 2-30 MC68HC05P4 ....... 2-28 LOGIC 
MC54HCT373A ...... 3-43 | MC74AC00......... 3-35 

MC6809 ............ 2-31 MC68HCO5P7 ....... 2-28 MC74AC00 ......... 3-37 
MC54HCT373A ...... 3-43 MC6809E ........... 2-31 MC68HCO5P8 ....... 2-28 MC74AC00......... 3-39 
MC54HCT374A ...... 3-43 | | MC68HCO5P9 ....... 2-28. MC74AC02......... 3-35 
MC54HCT374A ...... 3-43 MPU MC68HCO5P9EVS .... 2-32 MC74AC02 ......... 3-37 
MCS4HCT533A ...... 3-43 MC68184 ........... 2-16 MC68HC05SC11 ..... 2-28 MC74AC02......... 3-39 
MCS54HCT533A ...... 3-43 MC68185 ........... 2-16 MC68HC05SC21 ..... 2-28 MC74AC04......... 3-39 
MCS4HCT5S34A ...... 3-43 MC68194 ........... 2-16 MC68HC05SC24 ..... 2-28 MC74AC04 ......... 3-37 
MCS4HCT5S34A ...... 3-43 

MC68195 ........... 2-16 MC68HCO05T1........ 2-28 MC74AC04 .......... 3-39 
MC54HCT540 ....... 3-43 MC68204 ........... 2-21 MC68HC05T2........ 2-28 MC74AC05 .......... 3-35 
MC54HCT540 ....... 3-43 MC6821 ...... ghee 2-31 MC68HCO5T4........ 2-28 MC74AC05 .......... 3-37 
MC54HCT541 ....... 3-43 MC68230 ....... ster 2al lL: MC68HCO5T7........ 2-28 MC74AC05 .......... 3-39 
MC54HCT541 ....... 3-43 MC68302 .......... . 2-14 MC68HC11A0........ 2-26 MC74AC08 .......... 3-35 
MC54HCT573A ...... 3-43 MC68330 ........... 2-24 MC68HCIIA1........ 2-26 MC74AC08 .......... 3-37 
MCS4HCT573A ...... 3-43 MC68331 ....... wane 2-24 MC68HCI1A7........ 2-26 MC74AC08 .......... 3-39 
MCS4HCT574A ...... 3-43 | 

MC68332 ........... 2-24 MC68HC11A8........ 2-26 MC74AC10.......... 3-35 
MC54HCT574A ...... 3-43 MC68340 ........... 2-14. ©  MC68HC1iDO ....... 2-26 MC74AC10.......... 3-37 
MCS4HCT640A ...... 3-43 MC6840 ............ 2-31 MC68HC11D3 ....... 2-26 MC74AC10.......... 3-39 
MCS4HCT640A ...... 3-43 MC68440 ........... 2-15 MC68HCI1E0........ 2-26 MC74AC109 ......... 3-35 
MC54HCT74A ....... 3-43 MC6845 ............ 2-31 MC68HC11E1........ 2-26 MC74AC109.......... 3-37 
MCS4HCU04 ........ 3-41 MC68450 ........... 2-15 MC68HCIIE8........ 2-26 MC74AC109......... 3-39 
MC57F2968A ........ 3-20 MC6847 ........ eens Q08l MC68HC11E9........ 2-26 MC74AC11 .......... 3-35 
MC660 ............ 3-27 MC6850 ............ 2-31 — MC68HC11F1........ 2-26 MC74ACI1 .......... 3-37 
MC661 ............ 3-27 : | 

MC68605 ........... 2-16 MC68HC11G5 ....... 2-26 MC74AC11 .......... 3-39 
MC662 Se xis2e a acta. 3-27 MC68606 ........... 2-16 ~MC68HC11G7 ....... 2-26 MC74AC113 ......... 3-37 
MC663 ............ 3-27 MC68661 ...... ee fee 2-17 = MC68HC11K4........ 2-26 MC74AC125 .......... 3-37 
MC664 ............ 3-27 ~ MC68681 ........... 2-17 MC68HC11L0........ 2-26 MC74AC126......... 3-35 
MC667 ............ 3-27 MC68705R3 ......... 230 2: 2 MC74AC126 .......... 3-37 
MCG68: 5 hcser ey ans 3-27 MC68824 ........... 2-15 MC68HC11L1........ 2-26 
MC669 ............ 3-27 MC68836 ........... 2-17 ~ MC68HC1IL5........ 2-26 MC74AC132......... 3-35 
MC670 ............ 3-27 | | ~ MC68HC1IL6........ 2-26 MC74AC132 ......... 3-37 
MOGI) icc nsawaai 3-27 MC68837 ........... 2-17 | MC74AC132......... 3-39 
MC672 ............ 3-27 MC68838 ........... 2-18 -MC68HC16Z1........ 2-29 MC74AC138 ......... 3-39 
MC675 ..........., 3-27 MC68839 ........... 2-18 MC68HC24.......... 2-31 MC74AC138......... 3-3/ 
MOOT er anieaccaqras 3-27 MC68851 ........... 2-15 MC68HC27.......... 2-31 MC74AC138 ......... 3-39 
MC678 ............ 3-27 | _ | : 

-  MC68881 ........... 2-15 MC68HC34 .......... 2-31 MC74AC139 ......... 3-35 

MCU MC68882 ........... 2-15 MC68HC68L9........ 2-31 MC74AC139.......... 3-37 
MC6800 ............ 2-31 MC68901 ..... wigese 2-17 . MC68HC68T1........ 2-39 MC74AC139.......... 3-39 
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MC74AC14.......... 3-35 MC74AC299 ......... 3-39 MC74AC643......... 3-35 MC74ACT14........ 3-36 
MC74AC14.......... 3-39 MC74AC32......... 3-35 MC74AC643......... 3-37 MC74ACT14........ 3-39 
MC74AC151......... 3-37 MC74AC32......... 3-37 MC74AC646........ 3-35 MC74ACT151....... 3-36 
MC74AC151......... 3-39 MC74AC32......... 3-39 MC74AC646......... 3-37 MC74ACT151....... 3-37 
MC74AC153......... 3-35 MC74AC350........ 3-35 MC74AC646........ 3-39 MC74ACT151....... 3-39 
MC74AC153.......... 3-37 MC74AC350......... 3-37 MC74AC648......... 3-35 MC74ACT153....... 3-36 
MC74AC153.......... 3-39 MC74AC352........ 3-35 MC74AC648 ........ 3-37 MC74ACT153....... 3-37 
MC74AC157......... 3-35 MC74AC352........ 3-37 MC74AC652......... 3-37 MC74ACT153....... 3-39 
MC74AC157......... 3-37 MC74AC352......... 3-39 MC74AC657........ 3-37 MC74ACT157....... 3-36 
MC74AC157.......... 3-39 MC74AC353......... 3-35 MC74AC74......... 3-35 MC74ACT157....... 3-37 
MC74AC158......... 3-35 MC74AC353 ......... 3-37 MC74AC74......... 3-37 MC74ACT157....... 3-39 
MC74AC158......... 3-37 MC74AC353......... 3-39 MC74AC74......... 3-39 MC74ACT158....... 3-37 
MC74AC160......... 3-37 MC74AC373........ 3-35 MC74AC810........ 3-35 MC74ACT160....... 3-36 
MC74AC162......... 3-35 MC74AC373........ 3-37 MC74AC810........ 3-37 MC74ACT160....... 3-37 
MC74AC162......... 3-37 MC74AC373........ 3-39 MC74AC810........ 3-39 MC74ACT160....... 3-39 
MC74AC163......... 3-35 MC74AC374 ........ 3-35 MC74AC821........ 3-37 MC74ACT162....... 3-36 
MC74AC163.......... 3-37 MC74AC374........ 3-37 MC74AC823......... 3-37 MC74ACT162....... 3-37 
MC74AC163......... 3-39 MC74AC374 ........ 3-39 MC74AC825 ......... 3-37 MC74ACT162....... 3-39 
MC74AC174......... 3-35 MC74AC377 ........ 3-35 MC74AC841......... 3-37 MC74ACT163....... 3-36 
MC74AC174......... 3-37 MC74AC377 ........ 3-37 MC74AC843 ......... 3-37 MC74ACT163....... 3-37 
MC74AC174......... 3-39 MC74AC377........ 3-39 MC74AC845 ......... 3-37 MC74ACT174....... 3-36 
MC74AC190......... 3-35 MC74AC378 ........ 3-35 MC74AC86.......... 3-35 MC74ACT174....... 3-37 
MC74AC190......... 3-37 MC74AC378 ........ 3-37 MC74AC86.......... 3-37 MC74ACT190....... 3-37 
MC74AC190......... 3-39 MC74AC378 ........ 3-39 MC74AC86......... 3-39 MC74ACT194....... 3-36 
MC74AC194......... 3-35 MC74AC4020........ 3-35 MC74ACTO0........ 3-36 MC74ACT194....... 3-37 
MC74AC194......... 3-37 MC74AC4020....... 3-37 MC74ACTO0........ 3-37 MC74ACT20........ 3-36 
MC74AC20.......... 3-35 MC74AC4020 ....... 3-39 MC74ACT00........ 3-39 MC74ACT20........ 3-37 
MC74AC20.......... 3-3/7 MC74AC4040 ....... 3-35 MC74ACT02........ 3-36 MC74ACT240....... 3-36 
MC74AC240......... 3-35 MC74AC4040........ 3-37 MC74ACT02........ 3-37 MC74ACT240........ 3-37 
MC74AC240......... 3-37 MC74AC4040....... 3-39 MC74ACT02........ 3-39 MC74ACT240....... 3-39 
MC74AC240......... 3-39 MC74AC521........ 3-37 MC74ACT04........ 3-36 MC74ACT241....... 3-36 
MC74AC241 ......... 3-35 MC74AC533 ........ 3-35 MC74ACT04........ 3-37 MC74ACT241....... 3-37 
MC74AC241......... 3-37 MC74AC533......... 3-37 MC74ACT04........ 3-39 MC74ACT241....... 3-39 
MC74AC241 ......... 3-39 MC74AC534 ......... 3-37 MC74ACT05........ 3-36 MC74ACT244....... 3-36 
MC74AC244 .......... 3-35 MC74AC540 ......... 3-35 MC74ACT05........ 3-37 MC74ACT244 ........ 3-37 
MC74AC244 ......... 3-37 MC74AC540 ......... 3-37 MC74ACT05........ 3-39 MC74ACT244....... 3-39 
MC74AC244 ......... 3-39 MC74AC540........ 3-39 MC74ACT08........ 3-36 MC74ACT245....... 3-36 
MC74AC245 ......... 3-35 MC74AC541 ........ 3-35 MC74ACT08........ 3-37 MC74ACT245....... 3-37 
MC74AC245......... 3-37 MC74AC541 ........ 3-37 MC74ACT08........ 3-39 MC74ACT245........ 3-39 
MC74AC245 ......... 3-39 MC74AC541 ........ 3-39 MC74ACTI0........ 3-36 MC74ACT251....... 3-36 
MC74AC251......... 3-35 MC74AC563......... 3-39 MC74ACTI0........ 3-37 MC74ACT251....... 3-37 
MC74AC251........ 3-37 MC74AC563........ 3-37 MC74ACTI0........ 3-39 MC74ACT251....... 3-39 
MC74AC251 ........ 3-39 MC74AC563........ 3-39 MC74ACT109....... 3-37 MC74ACT253 ........ 3-36 
MC74AC253 ......... 3-35 MC74AC564 ........ 3-39 MC74ACT109....... 3-39 MC74ACT253........ 3-37 
MC74AC253........ 3-37 MC74AC564......... 3-37 MC74ACTI1........ 3-36 MC74ACT253....... 3-39 
MC74AC253......... 3-39 MC74AC564 ......... 3-39 MC74ACTI1........ 3-37 MC74ACT256....... 3-36 
MC74AC256........ 3-35 MC74AC568 ........ 3-37 MC74ACTI1........ 3-39 MC74ACT256....... 3-37 
MC74AC256........ 3-37 MC74AC569 ........ 3-37 MC74ACT113 ....... 3-37 MC74ACT256....... 3-39 
MC74AC256........ 3-39 MC74AC573........ 3-35 MC74ACT125....... 3-36 MC74ACT257....... 3-37 
MC74AC257........ 3-35 MC74AC573........ 3-37 MC74ACT125....... 3-37 MC74ACT258........ 3-36 
MC74AC257........ 3-37 MC74AC573........ 3-39 MC74ACT126....... 3-36 MC74ACT258 ........ 3-37 
MC74AC258........ 3-35 MC74AC574........ 3-35 MC74ACT126....... 3-37 MC74ACT258........ 3-39 
MC74AC258......... 3-37 MC74AC574 ........ 3-37 MC74ACT132....... 3-36 MC74ACT259........ 3-36 
MC74AC258......... 3-39 MC74AC574........ 3-39 MC74ACT132....... 3-37 MC74ACT259 ........ 3-37 
MC74AC259......... 3-35 MC74AC620......... 3-35 MC74ACT132....... 3-39 MC74ACT273....... 3-36 
MC74AC259......... 3-37 MC74AC620......... 3-37 MC74ACT138....... 3-36 MC74ACT273....... 3-37 
MC74AC273........ 3-35 MC74AC623........ 3-35 MC74ACT138....... 3-37 MC74ACT273....... 3-39 
MC74AC273........ 3-37 MC74AC623 ......... 3-37 MC74ACT138....... 3-39 MC74ACT299........ 3-37 
MC74AC273........ 3-39 MC74AC640 ........ 3-35 MC74ACT139........ 3-36 MC74ACT32........ 3-36 
MC74AC299........ 3-35 MC74AC640........ 3-37 MC74ACT139....... 3-37 MC74ACT32........ 3-37 
MC74AC299........ 3-37 MC74AC640......... 3-39 MC74ACT139....... 3-39 MC74ACT32........ 3-39 
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MC74ACT350....... 3-36 MC74ACT652....... 3-37 MC74BC573 ......... 3-56 MC74F162A ......... 3-20 
MC74ACT350....... 3-37 MC74ACT657....... 3-37 MC74BC573 ......... 3-63 MC74F162A ........ 3-29 
MC74ACT352....... 3-36 MC74ACT74........ 3-36 MC74BC574 ......... 3-56 MC74F163A ......... 3-20 
MC74ACT352....... 3-37 MC74ACT74........ 3-37 MC74BC574......... 3-63 MC74F163A ........ 3-29 
MC74ACT352....... 3-39 MC74ACT74........ 3-39 MC74BC575......... 3-56 MC74F164 .......... 3-20 
MC74ACT353....... 3-36 MC74ACT810....... 3-36 MC74BC575.......... 3-63 MC74F164 ......... 3-29 
MC74ACT353........ 3-37 MC74ACT810....... 3-37 MC74BC620......... 3-56 MC74F168 .......... 3-20 
MC74ACT353....... 3-39 MC74ACT810....... 3-39 MC74BC620......... 3-63 MC74F168 ......... 3-29 
MC74ACT373....... 3-36 MC74ACT821....... 3-37 MC74BC623 ......... 3-56 MC74F169 .......... 3-20 
MC74ACT373....... 3-37 MC74ACT823....... 3-37 MC74BC623 .......... 3-63 MC74F169 ......... 3~29 
MC74ACT373....... 3-39 MC74ACT825....... 3-37 MC74BC640.......... 3-56 MC74F174 .......... 3-20 
MC74ACT374....... 3-36 MC74ACT841....... 3-37 MC74BC640......... 3-63 MC74F174 ......... 3-29 
MC74ACT374....... 3-37 MC74ACT843....... 3-37 MC74BC0643.......... 3-56 MOPARTS ok ce cmat en 3-20 
MC74ACT374....... 3-39 MC74ACT845....... 3-37 MC74BC643 ......... 3-63 MC TAP ITO seen pains 3-29 
MC74ACT377....... 3-36 MC74ACT86........ 3-36 MC74BC645......... 3-56 MC74F181 .......... 3-20 
MC74ACT377....... 3-37 MC74ACT86........ 3-37 MC74BC645 .......... 3-63 MC74F182 .......... 3-20 
MC74ACT377....... 3-39 MC74ACT86........ 3-39 MC74CH266......... 3-60 MC74F182 ......... 3-29 
MC74ACT378....... 3-36 MC74BC00.......... 3-56 MC74F00 ......... 3-20,29 MC74F194 .......... 3-20 
MC74ACT378....... 3-37 MC74BC00.......... 3-63 MC74F02 ......... 3-20,29 MC74F194 ......... 3-29 
MC74ACT378....... 3-39 MC74BC08 ........... 3-56 MC74F02 .......... 3-29 MGTAP IOS its tienes 3-20 
MC74ACT4020...... 3-37 MC74BC08 .......... 3-63 MC74F04 ......... 3-20,29 MC74F195 ......... 3-29 
MC74ACT4040...... 3-37 MC74BC230......... 3-56 MC74F04 .......... 3-29 MC74F20 ........... 3-20 
MC74ACT521....... 3-36 MC74BC230 ......... 3-63 MC74F08 ......... 3-20,29 MC74F20 .......... 3-29 
MC74ACT521....... 3-37 MC74BC231 ......... 3-56 MC74F08 .......... 3-29 MC74F21 ........... 3-20 
MC74ACT533....... 3-36 MC74BC231 ......... 3-63 MC74F10 ........... 3-20 MC74F21 «1.22.2... 3-29 
MC74ACT533....... 3-37 MC74BC240 ......... 3-56 MGTAP TOs ssccs outs 3-29 MC74F240 .......... 3-20 
MC74ACT534........ 3-36 MC74BC240.......... 3-63 MO TAF IOS: sceenle ass 3-20 MC74F240 ......... 3-29 
MC74ACT534....... 3-37 MC74BC241 ......... 3-56 MC74F109 ......... 3-29 MC74F241 .......... 3-20 
MC74ACT540....... 3-36 MC74BC241 ......... 3-63 MC74F11 1.0.2.2... 3-20 MC74F241 ......... 3-29 
MC74ACT540....... 3-37 MC74BC242 ......... 3-56 MCT4IT foeetas ne 3-29 MC74F242 .......... 3-20 
MC74ACT540....... 3-39 MC74BC242 ......... 3-63 MGT4F 12) ceiatlnes 3-20 MC74F242 ......... 3-29 
MC74ACT541....... 3-36 MC74BC243 ......... 3-56 MC74F 1245 ......... 3-20 MC74F243 .......... 3-20 
MC74ACT541....... 3-37 MC74BC243 ......... 3-63 MC74F125 .......... 3-20 MC74F243 ......... 3-29 
MC74ACT541....... 3-39 MC74BC244 ......... 3-56 MGIAR 125: cewiadcn as 3-29 MC74F244 .......... 3-20 
MC74ACT563....... 3-36 MC74BC0244 ......... 3-63 MC74F126 .......... 3-20 MC74F244 ......... 3-29 
MC74ACT563....... 3-37 MC74BC32 ........... 3-56 MC74F126 ......... 3-29 MC74F245 .......... 3-20 
MC74ACT563....... 3-39 MG T4BOS2 o.ovtewee: 3-63 MO/4PIS wa ecui ten 3-20 MC74F245 ......... 3-29 
MC74ACT564....... 3-36 MC74BC365 .......... 3-56 MCT4FI3 2 .scecceks 3-29 MC74F251 .......... 3-20 
MC74ACT564....... 3-37 MC74BC365 ......... 3-63 MGTAP G2 ts csret es 3-20 MCA 251 ecipigiatss 3-29 
MC74ACT564....... 3-39 MC74BC366.......... 3-56 MC74F132 ......... 3-29 MC74F253 .......... 3-20 
MC74ACT568....... 3-37 MC74BC366......... 3-63 MC74F138 .......... 3-20 MC74F253 ......... 3-29 
MC74ACT569....... 3-37 MC74BC0367......... 3-56 MC74F138 ......... 3-29 MC74F256 .......... 3-20 
MC74ACT573....... 3-36 MC74BC367 ......... 3-63 MC74F139 ......... 3-29 MC74F256 ......... 3-29 
MC74ACT573....... 3-37 MC74BC368 .......... 3-56 MC74F14 ........... 3-20 MC74F257 .......... 3-20 
MC74ACT573....... 3-39 MC74BC368 ......... 3-63 MC74F14 .......... 3-29 MC74F257A ......... 3-20 
MC74ACT574....... 3-36 MC74BC373......... 3-56 MC74F148 .......... 3-20 MC74F257A ........ 3-29 
MC74ACT574....... 3-37 MC74BC373 ......... 3-63 MC74F148 ......... 3-29 MC74F258 .......... 3-20 
MC74ACT574....... 3-39 MC74BC374 ......... 3-56 MC74F151 .......... 3-20 MC74F258A ......... 3-20 
MC74ACT620....... 3-36 MC74BC374 ......... 3-63 MCTAP TOU aatcea ho ec 3-29 MC74F258A ........ 3-29 
MC74ACT620....... 3-37 MC74BC533.......... 3-56 MOPAR TSS: tists gS Acs 3-20 MG PAF 299 sjemwess 3-20 
MC74ACT623....... 3-36 MC74BC533.......... 3-63 MC74F153 ......... 3-29 MC74F259 ......... 3-29 
MC74ACT623....... 3-37 MC74BC534 .......... 3-56 MOTERIST iteany eats 3-20 MC74F269 .......... 3-20 
MC74ACT640....... 3-36 MC74BC0534 ......... 3-63 MC74F157A ......... 3-20 MC74F269 ......... 3-29 
MC74ACT640....... 3-37 MC74BC0540.......... 3-56 MC74F157A ........ 3-29 MC74F273 .......... 3-20 
MC74ACT640....... 3-39 MC74BC540.......... 3-63 MG AIG: aire te 3-20 MC74F273 ......... 3-29 
MC74ACT643....... 3-37 MC74B0541 ......... 3-56 MC74F158A ......... 3-20 MC74F280 .......... 3-20 
MC74ACT646....... 3-36 MC74B0541 ......... 3-63 MC74F158A ......... 3-29 MC74F280 ......... 3-29 
MC74ACT646....... 3-37 MC74BC563.......... 3-56 MC74F160A ......... 3-20 MC74F283 .......... 3-20 
MC74ACT648....... 3-36 MC74BC563.......... 3-63 MC74F160A ........ 3-29 MC74F283 ......... 3-29 
MC74ACT648....... 3-37 MC74BC564......... 3-56 MC74F161A ......... 3-20 MC74F29368 ........ 3-20 
MC74ACT652....... 3-36 MC74BC564 .......... 3-63 MC74F161A........ 3-29 MC74F2960A ........ 3-20 
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MC74F2961A ........ 3-20 
MC74F2962A ........ 3-20 
MC74F2969 ......... 3-20 
MC74F2970 ......... 3-20 
MC74F299 .......... 3-20 
MC74F299 .......... 3-29 
MC AF 32  sdceke say ers 3-20 
ME AES2 see ce ates: 3-29 
MC74F323 .......... 3-20 
MO TAES 28 a xawaciinns 3-29 
MC74F350 .......... 3-20 
MC74F350 ......... 3-29 
MC74F352 .......... 3-20 
MC74F352 ......... 3-29 
MC74F353 .......... 3-20 
MC74F353 ......... 3-29 
MC74F365 .......... 3-20 
MC74F365 ......... 3-29 
MC74F366 .......... 3-20 
MC74F366 ......... 3-29 
MC74F367 .......... 3-20 
MC74F367 ......... 3-29 
MC74F368 .......... 3-20 
MC74F368 ......... 3-29 
MGTAE ST cuiacs ee icenats 3-20 
MG AESE ciekeawed 3-29 
MC74F373 .......... 3-20 
MOTARS 13) vaso. 3-29 
MC74F374 .......... 3-20 
MG IAES14 acide 3-29 
MCUTAPOL tasveavees 3-20 
MC74F377 ......... 3-29 
MC74F378 .......... 3-20 
MC74F378 ......... 3-29 
MC TAROT 2 ain ass 3-20 
MGI4ES19 oceecs 3-29 
MO74F 38) se saee-ceares 3-20 
MC74F38 .......... 3-29 
MC74F381 .......... 3-20 
MC74F381 ......... 3-29 
MC74F382 .......... 3-20 
MC74F398 .......... 3-20 
MC74F398 .......... 3-29 
MC74F399 .......... 3-20 
MC74F399 ......... 3-29 
MC74F40 ........... 3-20 
MC74F40 .......... 3-29 
MOTARST paccsaa hess 3-20 
MC74F51 .......... 3-29 
MC74F521 .......... 3-20 
MG74FS21 accinonde 3-29 
MC74F533 .......... 3-20 
MC74F533 ......... 3-29 
MC74F534 .......... 3-20 
MC74F534 ......... 3-29 
MC74F537 .......... 3-20 
MC74F538 .......... 3-20 
MO T4909 sees Gece 3-20 
MC74F543 ... 0... 3-20 
MC74F543A ......... 3-29 
MC74F544 1.1.0.0... 3-20 
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MC74F568 .......... 3-20 
WOT4RO68 4.2 sccance oe 3-29 
MC74F569 .......... 3-20 
MC74F569 .......... 3-29 
MC74F574 .......... 3-20 
MG74F579 ......00e. 3-20 
MC74F620 .......... 3-20 
MC T4EG23 5c naawdeles 3-20 
MC74F64 ........... 3-20 
MC74F64 ........... 3-29 
MC74F640 .......... 3-20 
MC74F657A ......... 3-20 
MC74F657A ......... 3-29 
MC74F657B ......... 3-20 
MC74F657B ......... 3-29 
MOTE 14 ia ices ee 3-20 
MOTE 4 3 ienteaane. 3-29 
MGTACTTS acwad mei 3-20 
NICTARSO9:...tccrnaac' as 3-20 
MC74F803 .......... 3-29 
MO TAR CAT aces, dooumans 3-20 
MC74F828 .......... 3-20 
MOTOR eo ui aciae pass 3-20 
MO TAPES ince Sera tes 3-29 
MC74F86: 2 eae aeins 3-20 
MG (ARGC fesse senintaeacs 3-29 
MC74HCOOA ........ 3-41 
MC74HCOOA ........ 3-59 
MC74HCO02A ........ 3-41 
MC74HCO02A ........ 3-59 
MC74HCO3A ........ 3-41 
MC74HCO3A ........ 3-59 
MC74HCO4A ........ 3-44 
MC74HCO4A ........ 3-59 
MC74HCO8A ........ 3-41 
MC74HCO8A ........ 3-59 
MC74HC10.......... 3-41 
MC74HC10.......... 3-59 
MC74HC107......... 3-41 
MC74HC107D ....... 3-59 
MC74HC109......... 3-41 
MC74HC109......... 3-59 
MC74HC11 ... 2.0... 3-41 
MC74HC11.......... 3-59 
MC74HC112......... 3-41 
MC74HC113 ......... 3-41 
MC74HC125A ....... 3-41 
MC74HC125A ....... 3-43 
MC74HC125A ....... 3-59 
MC74HC126A ....... 3-41 
MC74HC126A ....... 3-43 
MC74HC126A ....... 3-59 
MC74HC132A ....... 3-41 
MC74HC132A ....... 3-59 
MC74HC133......... 3-41 
MC74HC133.......... 3-59 
MC74HC137......... 3-41 
MC74HC137......... 3-99 
MC74HC138A ....... 3-41 
MC74HC138A ....... 3-59 
MC74HC139A ....... 3-41 
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MC74HC139A ....... 3-99 
MC74HC147.......... 3-41 
MC74HC1I4A ........ 3-41 
MC74HCI4A ........ 3-59 
MC74HC151......... 3-41 
MC74HC151......... 3-59 
MC74HC153......... 3-41 
MC74HC154.......... 3-41 
MC74HC157A ....... 3-41 
MC74HC157A ....... 3-59 
MC74HC158A ....... 3-59 
MC74HC160......... 3-41 
MC74HC161A ....... 3-41 
MC74HC1I61A ....... 3-59 
MC74HC162......... 3-41 
MC74HC162......... 3-59 
MC74HC163A ....... 3-41 
MC74HC163A ....... 3-59 
MC74HC164 .......... 3-41 
MC74HC165.......... 3-41 
MC74HC165......... 3-59 
MC74HC173.......... 3-41 
MC74HC173.......... 3-43 
MC74HC173 .......... 3-59 
MC74HC174A ....... 3-41 
MC74HC174A ....... 3-59 
MC74HC175......... 3-41 
MC74HC175......... 3-59 
MC74HC194 .......... 3-41 
MC74HC195 .......... 3-41 
MC74HC20.......... 3-41 
MC74HC20.......... 3-59 
MC74HC237 ......... 3-41 
MC74HC237 ......... 3-59 
MC74HC240A ....... 3-41 
MC74HC240A ....... 3-43 
MC74HC240A ....... 3-59 
MC74HC241A ....... 3-41 
MC74HC241A ....... 3-43 
MC74HC241A ....... 3-59 
MC74HC242.......... 3-41 
MC74HC242......... 3-43 
MC74HC244A ....... 3-41 
MC74HC244A ....... 3-43 
MC74HC244A ....... 3-59 
MC74HC245A ....... 3-41 
MC74HC245A ....... 3-43 
MC74HC245A ....... 3-59 
MC74HC251......... 3-41 
MC74HC251......... 3-43 
MC74HC251......... 3-60 
MC74HC253 .......... 3-41 
MC74HC253 ......... 3-43 
MC74HC253 ......... 3-60 
MC74HC257 .......... 3-42 
MC74HC257 ......... 3-43 
MC74HC257 ......... 3-60 
MC74HC259 ......... 3-42 
MC74HC259.......... 3-60 
MC74HC27.......... 3-41 
MC74HC27.......... 3-59 
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MC74HC273A ....... 3-42 
MC74HC273A ....... 3-60 
MC74HC280......... 3-42 
MC74HC280......... 3-60 
MC74HC299 .......... 3-42 
MC74HC299 .......... 3-43 
MC74HC299.......... 3-60 
MC74HC30.......... 3-41 
MC74HC30.......... 3-59 
MC74HC32A ........ 3-41 
MC74HC32A ........ 3-59 
MC74HC354 ......... 3-42 
MC74HC354 ......... 3-43 
MC74HC354 ... 2.22... 3-60 
MC74HC356 ......... 3-60 
MC74HC365......... 3-42 
MC74HC365 ......... 3-43 
MC74HC366......... 3-42 
MC74HC366......... 3-43 
MC74HC367......... 3-42 
MC74HC367......... 3-43 
MC74HC368......... 3-42 
MC74HC368......... 3-43 
MC74HC373A ....... 3-42 
MC74HC373A ....... 3-43 
MC74HC373A ....... 3-60 
MC74HC374A ....... 3-42 
MC74HC374A ....... 3-43 
MC74HC374A ....... 3-60 
MC74HC386.......... 3-60 
MC74HC390......... 3-42 
MC74HC393......... 3-42 
MC74HC4002........ 3-42 
MC74HC4002........ 3-60 
MC74HC4016........ 3-42 
MC74HC4016........ 3-60 
MC74HC4017........ 3-42 
MC74HC4017........ 3-60 
MC74HC4020A ...... 3-60 
MC74HC4024......... 3-42 
MC74HC4024 ......... 3-60 
MC74HC4040......... 3-60 
MC74HC4046A....... 3-42 
MC74HC4049 ......... 3-42 
MC74HC4049 ......... 3-60 
MC74HC4050......... 3-42 
MC74HC4050........ 3-60 
MC74HC4051........ 3-42 
MC74HC4051........ 3-60 
MC74HC4052........ 3-42 
MC74HC4052........ 3-60 
MC74HC4053 ........ 3-42 
MC74HC4053......... 3-60 
MC74HC4060A....... 3-60 
MC74HC4066........ 3-42 
MC74HC4066........ 3-60 
MC74HC4075........ 3-42 
MC74HC4075........ 3-60 
MC74HC4078........ 3-42 
MC74HC4078......... 3-60 
MC74HC42........... 3-41 
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LOGIC MC74HC7266........ 3-60 MC74HCT540........ 3-43 MC78L12ACD ....... 4-93 
MC74HC42.......... 3-59 MC74HC73.......... 3-41 MC74HCT540........ 3-43 MC78L12C .......... 4-15 
MC74HC4316........ 3-42 MC74HC73.......... 3-59 MC74HCT540........ 3-60 MC78L15ACD ....... 4-93 
MC74HC4351........ 3-42 MC74HC74A ........ 3-41 MC74HCT541........ 3-43 MOTSENSG 8 eric 4-15 
MC74HC4351........ 3-60 MC74HC74A ........ 3-59 MC74HCT541......... 3-43 MC78L18AC ......... 4-15 
MC74HC4352........ 3-42 MC74HC75.......... 3-41 MC74HCT541........ 3-60 MC78L18C .......... 4-15 
MC74HC4352........ 3-60 MC74HC75.......... 3-59 MC74HCT573A ...... 3-43 MC78L24AC ......... 4-16 
MC74HC4353......... 3-42 MC74HC76.......... 3-41 MC74HCT573A ...... 3-43 MC78L24C .......... 4-16 
MC74HC4353......... 3-60 MC74HC76.......... 3-59 MC74HCT573A ...... 3-60 MC78MO05C.......... 4-14 
MC74HC4511 ........ 3-42 MC74HC85.......... 3-41 MC74HCT574A ...... 3-43 MC78MO5CDT ....... 4-93 
MC74HC4511 ........ 3-60 MC74HC86.......... 3-41 MC74HCT574A ...... 3-43 MC78MO06C.......... 4-14 
MC74HC4514........ 3-42 MC74HC86.......... 3-59 MC74HCT574A ...... 3-60 MC78M08C.......... 4—15 
MC74HC4538A ...... 3-42 MC74HCTOOA ....... 3-43 MC74HCT640A ...... 3-43 MC78MO08CDT ....... 4-93 
MC74HC4543......... 3-60 MC74HCTOOA ....... 3-59 MC74HCT640A ...... 3-43 MC78M12C.......... 4-15 
MC74HC4543......... 3-60 MC74HCTO2A ....... 3-59 MC74HCT640A ...... 3-60 MC78M12CDT ....... 4-93 
MC74HC51.......... 3-414 MC74HCTO4A ....... 3-43 MC74HCT648........ 3-60 MC78M15C ........... 4-15 
MC74HC51.......... 3-59 MC74HCTO4A ....... 3-59 MC74HCT74A ....... 3-43 MC78M15CDT ....... 4-93 
MC74HC533A ....... 3-42 MC74HCTO8A ....... 3-43 MC74HCT74A ....... 3-59 MC78M18C.......... 4-15 
MC74HC533A ....... 3-43 MC74HCTO8A ....... 3-59 MC74HCU04 ........ 3-41 MC78M20C ........... 4-16 
MC74HC533A ....... 3-60 MC74HCT138A ...... 3-43 MC74HCU04 ........ 3-59 MC78M24C ........... 4-16 
MC74HC534A ....... 3-42 MC74HCT138A ...... 3-59 MC78T05AC .......... 4-14 
MC74HC534A ....... 3-43 MC74HCT1I4A ....... 3-43 LINEAR 

MC75107 ........... 4-43 MC78T05C .......... 4-14 
MC74HC534A ....... 3-60 MC74HCT14A ....... 3-59 MC75108 ........... 4-43 MC78T05C .......... 4-14 
MC74HC540.......... 3-42 MC74HCT157A ...... 3-43 MOS 128 cca pea ea sys 4-43 MC78T08C .......... 4-15 
MC74HC540......... 3-43 MC74HCT1I57A ...... 3-59 MC75127 ........... 4-43 MC78T12AC .......... 4-15 
MC74HC540.......... 3-60 MC74HCT158A ...... 3-43 MC75128 ........... 4-43 MC78T12C .......... 4-15 
MC74HC541 .... 22... 3-42 MC74HCT158A ...... 3-59 MC 79129) euscciweae 4-43 MC78T15AC .......... 4-15 
MC74HC541......... 3-43 MC74HCTI61A ...... 3-43 MC75172B .......... 4-44 MC78T15C .......... 4-15 
MC74HC541......... 3-60 MC74HCH6IA ....... 3-59 MC75174B .......... 4-44 MC7905.2C.......... 4-14 
MC74HC563......... 3-42 MC74HCT163A ...... 3-43 MC75176B .......... 4-44 MC7905AC .......... 4-14 
MC74HC563......... 3-43 MC74HCT163A ...... 3-59 MC75S110 .......... 4-44 MC7905C ........... 4-14 
MC74HC563......... 3-60 MC74HCTI74A ...... 3-43 MC7805AC .......... 4-14 MC7906C ........... 4-15 
MC74HC564......... 3-42 MC74HCT174A ...... 3-59 MC7805B ........... 4-14 MC7908C ........... 4-15 
MC74HC564......... 3-43 MC74HCT240A ...... 3-43 MC7805C ........... 4-14 MC7912C ........... 4-15 
MC74HC564......... 3-60 MC74HCT240A ...... 3-43 MC7806AC ........... 4-14 MO 791 9G cas a garacs 4-15 
MC74HC573A ....... 3-42 MC74HCT240A ...... 3-59 MC7806B ........... 4-14 MGIS1SG core tiveatrae 4-15 
MC74HC573A ....... 3-60 MC74HCT241A ...... 3-43 MC7806C ........... 4-14 MO 79240 sia ehaes dave 4-16 
MC74HC574A ....... 3-42 MC74HCT241A ...... 3-43 MC7808AC .......... 4-15 MC79LO5AC ......... 4-14 
MC74HC574A ....... 3-43 MC74HCT241A ...... 3-59 MC7808B ........... 4-15 MC79LO5ACD ....... 4-93 
MC74HC574A ....... 3-60 MC74HCT244A ...... 3-43 MC7808C ........... 4-15 MC79L05C .......... 4-14 
MC74HC58.......... 3-41 MC74HCT244A ...... 3-43 MC7809C ........... 4-15 MC79L12AC ......... 4-15 
MC74HC58.......... 3-59 MC74HCT244A ...... 3-59 MOTB” caceieacarstaethas 4-15 MC79L12ACD ....... 4-93 
MC74HC589......... 3-42 MC74HCT245A ...... 3-43 MC7812AC .......... 4-15 MG79L120 gata wens 4-15 
MC74HC589......... 3-43 MC74HCT245A ...... 3-43 MC7812B ........... 4-15 MC79L15A .......... 4-15 
MC74HC589......... 3-60 MC74HCT245A ...... 3-59 MC7812C ........... 4-15 MC79L15AC ......... 4-15 
MC74HC595A ....... 3-42 MC74HCT273A ...... 3-43 MC7815AC .......... 4-15 MC79L15ACD ....... 4-93 
MC74HC595A ....... 3-43 MC74HCT273A ...... 3-60 MC7815B ........... 4-15 MC79L15C .......... 4-15 
MC74HC597......... 3-42 MC74HCT32A ....... 3-43 MC7815C ........... 4-15 MC79L18AC ......... 4-15 
MC74HC597......... 3-60 MC74HCT32A ....... 3-59 MC7818AC .......... 4-15 MC79L18C .......... 4-15 
MC74HC60.......... 3-59 MC74HCT373A ...... 3-43 MC7818B ........... 4-15 MC79L24AC ......... 4-16 
MC74HC640A ....... 3-42 MC74HCT373A ...... 3-43 MC7818C ........... 4-15 MC79L24C .......... 4-16 
MC74HC640A ....... 3-43 MC74HCT373A ...... 3-60 MC7824AC .......... 4-16 MC79M05C........... 4-14 
MC74HC640A ....... 3-60 MC74HCT374A ...... 3-43 MC7824B ............ 4-16 MC79MOS5CDT ....... 4-93 
MC74HC646......... 3-42 MC74HCT374A ...... 3-43 MC7824C ........... 4-16 MC79M12C.......... 4-15 
MC74HC646......... 3-43 MC74HCT374A ...... 3-60 MC78LO5AC ......... 4-14 MC79M12CDT ....... 4-93 
MC74HC646......... 3-60 MC74HCT533A ...... 3-43 MC78LO5ACD ....... 4-93 MC79M15C.......... 4-15 
MC74HC648......... 3-42 MC74HCT533A ...... 3-43 MC78L05C .......... 4-14 MC79M15CDT ....... 4-93 
MC74HC648......... 3-43 MC74HCT533A ...... 3-60 MC78LO8AC ......... 4-15 LOGIC 
MC74HC648......... 3-60 MC74HCT534A ...... 3-43 MC78LO8ACD ....... 4-93 MGG30 "cs jade aces 3-27 
MC74HC688......... 3-42 MC74HCT534A ...... 3-43 MC78LO8C .......... 4-15 MC832 ............ 3-27 
MC74HC7266........ 3-42 MC74HCT534A ...... 3-60 MC78L12AC .......... 4-15 MG833. acacia eon 3-27 
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MOB89 sense nee ben 3-27 MOS MEMORIES MCM6264B.......... 2-38 MCM9L4000 ......... 2-44 
MC836 002 vies nes 3-27 MCM11400 .......... 2-4) MCM6264C ......... 2-38 MCM9L4256.......... 2-41 
MOOS pitt enue tes 3-27 MCM2018AN ..... 2-38, 39 MCM6265 ........... 2-38 MCM9L4256A........ o—44 
MOSS8 oetayeweties 3-27 MOM2814........... 2-41 MCM6265C ......... 2-38 
MC840 ............ 3-27 MCM32100.......... 2-41 MCM6268........... 2-38 MILITARY 
MCG4T: scssaeay sg ees 3-27 MCM32200.......... 2-41 MCM6269 ............ 2-38 MCR2323,A ......... 6-74 
MC844 ............ 3-27 MCM32256.......... 2-44 MCM6270........... 2-38 MCR2323H/AH ....... 6-93 
MC845 ............ 3-27 MCM32257Z......... 2-39 MCM62820........... 2-39 MCR2324,A ......... 6-74 
MC846 ............ 3-27 MCM32512.......... 2-4) MCM62820A......... 2-39 MCR2324H/AH ....... 6-93 
MC848 ............ 3-27 MCM3264Z.......... 2-39 MCM6287........... 2-38 MCR2326,A ......... 6-74 
MC849 ............ 3-27 MCM36100.......... 2-41 MCM6287B.......... 2-38 MCR2326H/AH ....... 6-93 
MCR2328,A ......... 6-74 

RISC MCM36200.......... 2-41 MCM6288 ........... 2-38 MCR2328H/AH ....... 6-93 
MC88100 ........... 2-20 MCM36232Z......... 2-39 MCM6288B.......... 2-38 
MC88200 ........... 2-20 MCM36256 ..... aahe 2-41 MCM6288C ......... 2-38 OPTO 

MCM36512.......... 2-41 MCM6290 ........... 2-38 MOS? sicmuvegatages 5-193 
LIINEAR MCS2400 .......... 5-193 
MC8T95/MC6885 ..... 4-42 MCM40100.......... 2-41 MCM6290B.......... 2-38 
MC8T96/MC6886 ..... 4-42 MCM40200.......... 2-41 MCM6290C ......... 2-38 PC 
MC8T971/MC6887 .... 4-42 MCM40256 ........... 2-41 MCM6294 ............ 2-39 MCS3201 ........... 2-34 
MC8T98/MC68888 .... 4-42 MCM40512.......... 2-41 MCM62940 ........... 2-39 

OPTO 

LOGIC MCM41000.......... 2-41 MCM6295........... 2-39 MOT 2 2a cinciven ees 5-191 
MC936 ............ 3-27 MCM4180........... 2-39 MCM62950 ........... 2-39 MOTAIA: seein fence 5-191 
MOOS? pisos 24 ieee 3-27 MCM511000A........ 2-40 MCM62960 ........... 2-39 MOT 2% 2 cess aie hain: 5-191 
MC O88. cxiwen Gees 3-27 MCM511000A-C ..... 2-40 MCM62963........... 2-39 MGT273  cvidatne eet 5-191 
MC940 ............ 3-27 MCM511001A........ 2-40 MCM62973 .......... 2-39 MOT21 gies. eon cia 5-192 
MC944 ............ 3-27 MCM511002A........ 2-40 MCM62974 ........... 2-39 MCT275 ........... 9-191 
MC945 ............ 3-27 MCM514100......... 2-40 MCM62975 .......... 2-39 MOT275 sh wraaeans 5-192 
MC946 ............ 3-27 MCM514100A........ 2-40 MCM62980 ........... 2-39 MOT 2B ss au ects's 5-191 
MC948 ............. 3-27 MCM514256A........ 2-40 MCM62981 .......... 2-39 MILITARY 
MC949 ............ 3-27 MCM514256A-C ..... 2-40 MCM62982 .......... 2-39 MD2219AF.......... 6-74 
MOOD 1 sc rnsip crest ant ges 3-27 MCM514258A........ 2-40 MCM62983 .......... 2-39 MD2219AFHXV ...... 6-92 
MC952 ..........6. 3-27 MCM514400.......... 2-40 MCM62990 ........... 2-39 MD2369A,AF ........ 6-74 
MC953 ............ 3-27 MCM514400A........ 2-40 MCM62990A......... 2-39 MD2369AFHXV ...... 6-92 
MC955 ............ 3-27 MCM51L1000A....... 2-40 MCM62995 .......... 2-39 MD2369AHX,HXV .... 6-92 
ASIC MCM51L1000A-C .... 2-40 MCM62L07 .......... 2-38 MD2605,F........... 6-74 
MCA10000ECL ....... 1-3 MCM51L4100A....... 2-40 MCM62L08 .......... 2-38 MD2905AF .......... 6-74 
MCA1500M .......... 1-3 MCM51L4256A....... 2-40 MCM62L09........... 2-38 MD2905AFHXV ...... 6-92 
MCA1500M .......... 1-3 MCM51L4256A-C .... 2-40 MCM6706........... 2-38 MD3251A ........... 6-74 
MCA2200ECL ........ 1-3 MCM51L4400A....... 2-40 MCM6708........... 2-38 MD3251AF .......... 6-74 

MCM56824.......... 2-39 MCM6709 ............ 2-38 MD3251AFHXV ...... 6-92 
OPTO MCM56824A......... 2-39 MCM81000........... 2-41 MD3251AHX,HXV .... 6-92 
MCA230 ........... 5-192 MCM60L256A-C ..... 2-39 MCM81000A......... 2-41 MD3468 ............ 6-74 
MCA231 ..........- 5-192 MCM60L256A-V ..... 2-39 MCM81001 .......... 2-41 MD3468F ........... 6-74 
MCA255 ........... 5-192 MCM6205........... 2-38 MCM81002.......... 2-41 MD3468FHXV ....... 6-92 
ASIC MCM6205B.......... 2-38 MCM8256Z.......... 2-39 MD3468HX,HXV...... 6-92 
MCAS3200ETL......... 1-4 MCM6205C ......... 2-38 MCM84000........... 2-41 MD3799: scacevanwane 6-74 
MCA6200ETL......... 1-4 MCM6206....... ae. 27-08 MCM84000A.......... 2-41 MD4261 ............ 6-74 
MCA750ETL.......... 1-3 MCM6206B.......... 2-38 MCM84256 ........... 2-41 MDAQO TE sic beeches 6-74 
MCA800ECL ......... 1-3 MCM6206C ......... 2-38 MCM8L1000......... 2-41 MD4261FHXV ....... 6-92 
MCA800ECL ......... 1-3 MCM6207........... 2-38 MCM8L1000A........ 2-41 MD4261HX,HXV...... 6-92 
LINEAR MCM6207C ......... 2-38 MCM8L4000......... 2-41 MD6002) icicremeres 6-74 
MCCF3334 .......... 4-82 MCM6208 ........... 2-38 MCM8L4256......... 2-41 MDG002F * cscuvietas: 6-74 

MCM6208C ......... 2-38 MCM91000........... 2-41 MD6002FHXV ....... 6-92 
PC MCM6209 ............ 2-38 MCM91000A......... 2-41 MD6002HX,HXV...... 6-92 
MCCS143322........ 2-36 MCM6209C ......... 2-38 MCM91001.......... 2-41 MD918,A............ 6-74 
MCCS146818B ...... 2-35 MCM62110 .......... 2-39 MCM91002.......... 2-41 MD918FHXV ........ 6-92 
MCCS146818B1M .... 2-35 MCM6226............ 2-38 MCM94000 ........... 2-41 MD918HX,HXV....... 6-92 
MCCS146818BM ..... 2-35 
MCCS16C451 ....... 2-36 MCM6229............ 2-38 MCM94000A......... 2-41 ASIC ; 
MCCS16C452 ....... 2-36 MCM62351.......... 2-39 MCM94256........... 2-44 MDAO08 ............. 1-13 
MCCS16C462 ....... 2-36 MCM62486.......... 2-39 MCM94256A......... 2-41 MDA12 ............. 1-13 
MCCS1850........... 2-35 MCM62486A......... 2-39 MCM9L1000......... 2-41 MDAIS . Saue Sevens 1-13 
MCCS53C90 ........ 2-36 MCM6264 ............ 2-38 MCM9L1000A........ 2-41 MDA20 ............. 1-13 
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OPTO MILITARY MHW607-2......... 5-138 MJ10014............ 9-27 
MFODC1100 ......... 5-199 MHM12N50 ......... 6-74 MHW607-3......... 5-138 MI 1001S 25 ie ceeeeesis 9-30 
MFODI100 sce eee cs 5-197 MHM12NS50HX,HXV ... 6-88 MHW607-4......... 9-138 MJ10016............ 5-30 
MFOD2404......... 5-197 MHM25N10 ......... 6-74 MHW6122.......... 5-143 
MFOD2405......... 5-197 MHM25N10HX,HXV ... 6-88 MHW6141.......... 5-143 MILITARY 
MFOD3100......... 5-197 MHM25N20 ......... 6-74 MHW6142.......... 5-143 MJ10016............ 6-74 
MFOD3510......... 5-197 MHM25N20HX,HXV ... 6-88 MHW6171.......... 9-143 MJ10016HX,HXV ..... 6-89 
MFODI1 8c0.ssen ious 5-197 MHM5N100 ......... 6-74 MHW6172.......... 9-143 

BIPOLAR 
MFOD?2 ecu canarias 5-197 MHM5N100HX,HXV ... 6-88 MHW6181.......... 9-143 MJ10020............ 5-30 
MFOD73........... 5-197 MHM8P20........... 6-74 MHW6182.......... 5-143 MSIOO2N Succicsrenr ane 9-30 
MEODT siecbes 4aace 5-197 MHM8P20HX,HXV .... 6-88 MHW6185.......... 5-144 MJ10022 ............. 9-30 
MFOE1100......... 5-196 MHQ2369 ........... 6-74 MHW6222.......... 5-143 MI 10023 or ccadwansins 9-30 
MFOE1101......... 5-196 MHQ2369HX,HXV .... 6-92 MHW6272.......... 5-143 M100 24 eich a coe 9-29 
MFOE1102 .......... 5-196 MHQ2484 ........... 6-74 MHW6342.......... 9-143 MJ10029 ties ekeaas 9-29 
MEOE 200. caste ces 5-196 MHQ2484HX,HXV .... 6-92 MHW703........... 5-138 

EMS 
MFOE1201......... 5-196 MHQ3251A.......... 6-74 MHW707-1......... 5-138 MJ100AA45 ......... 9-37 
MFOE1202......... 5-196 MHQ3251AHX,HXV ... 6-93 MHW707-2......... 5-138 MJ100B3D45 ........ 9-37 
MFOQE1203 ......... 5-196 MHQ3468 ........... 6-74 MHW709-1......... 9-138 MJ100BD45 ......... 9-37 
MFOEZOO ia: tewe ce’ 5-196 MHQ3468HX,HXV .... 6-93 MHW709-2......... 9-138 MJ100BE55 ......... 0-37 
MFOE200 ........... 5-196 MHQ3799 ........... 6-74 MHW709-3......... 9-138 MJ100BX100 ........ 9-37 
MFOES100 ood nce ac 5-196 MHQ3799HX,HXV .... 6-93 MHW710-1......... 5-138 MJ100BX120 ........ 9-37 
MFOESION@ gecsgiecs 5-196 MHQ4261 ........... 6-74 MHW710-2......... 5-138 

BIPOLAR 
MFOE3102......... 9-196 MHQ4261HX,HXV .... 6-93 MHW710-3......... 5-138 MITTOM ste ceva ees 9-29 
MFOES200 sacciisiacas 5-196 MHQ6002 ........... 6-74 MHW720-1......... 5-138 MI TIOT2 hoe weneten ce 9-29 
MFOES8201 ......... 5-196 MHQ6002HX,HXV .... 6-93 MHW720-2......... 5-138 MIMO aioe eee 9-29 
MFOE3202.......... 5-196 MOS 16 5 cnet ane eas es 6-74 MHW720A1 ........ 5-138 MJ11014 ...... 2.2, 0-29 
MPOEM I scoen vets 5-196 MHQ918HX,HXV ..... 6-92 MHW720A2 ........ 5-138 MIII01S 638. ai ae naan 9-29 
MEOETO icon cauenus 5-196 MHR30N20.......... 6-74 MHW721A2 ........ 5-138 Mg O10: canted atte rnt 9-29 
MFOEC1200 ....... 5-199 MHRS0N20HX,HXV ... 6-88 MHW801-1......... 5-138 MOTTON 52 cee coed 9-27 

MHW801-2......... 5-138 

EMS MHR35N10.......... 6-74 MHW801-3......... 5-138 MITTOT taste 2 ce cantar 9-27 
MG100AU50......... 5-38 MHR35N10HX,HXV ... 6-88 MHW801-4......... 5-138 MJ11019 .........64% 9-27 
MG100BZ100........ 5-38 MHW803-1......... 5-138 M110 20 nds icaiersdetiases 5-27 
MG100BZ120........ 5-38 RF MHW803-2......... 9-138 MJ11021 ........00.. 9-27 
MG100BZ50......... 5-38 MHW10000......... 5-148 MHW803-3......... 5-138 
MG100BZ60......... 5-38 MHW10001......... 5-148 MHW806A1 ........ 9-138 MILITARY 
MG100BZ60AL....... 9-38 MHW10002......... 5-148 MHW806A2 ........ 9-138 MI TIO2 1 5 ince radusates 6-74 
MG150BZ100........ 9-38 MHW10003......... 5-148 MHW806A3 ........ 9-138 MJ11021HX,HXV ..... 6-89 
MG150BZ120........ 9-38 MHW1134.......... 5-143 MHW806A4 ........ 9-138 BIPOLAR 
MG150BZ120L....... 9-38 MHW1184........... 5-143 MHW807-1......... 5-138 MJ11022 ............ 9-27 
MG1SOBZ50 3 x io artrsss 9-38 MHW1224.......... 9-143 MHW807-2......... 9-138 
MG150BZ60 ......... 5-38 MHW1244.......... 9-143 MHW812A3 ........ 9-138 MILITARY 
MG15BZ100......... 9-38 MHW5122A ........ 5-142 MHW820-1......... 9-138 MJ11022 .........0., 6-74 
MG15F2R100........ 9-38 MHW5141A ........ 5-142 MHW820-2......... 9-138 MJ11022HX,HXV ..... 6-89 
MG200A2U100....... 9-38 MHW5142A ........ 5-142 MHW820-3......... 9-138 

BIPOLAR 
MG200BZ50.......... 9-38 MHW5162A ........ 5-142 MHW851-1......... 9-138 MUTA OZ cfais asa atet's 9-30 
MG200BZ60......... 5-38 MHW5171A ........ 9-142 MHW851-2......... 9-138 MITN028 co on eietinay 9-30 
MG25AU100......... 9-38 MHW5172A ........ 5-142 MHW851-3......... 9-138 MJ11030 ............ 9-30 
MG25BZ100......... 5-38 MHW5181A ........ 5-142 MHW851-4......... 9-138 MIT08T 2 tains ene 0-30 
MG25BZ50 ........... 9-38 MHW5182A ........ 5-142 — MHW857-1......... 9-138 MITIOS2 a2 jue teas 9-30 
MG300A2U100....... 9-38 MHW5185.......... 5-144 MHW857-2......... 5-138 
MG300A2U120....... 9-38 MHW5205.......... 5-144 MILITARY 

BIPOLAR MJ11032............. 6-74 

MGS50AU100......... 9-38 MHW5222A ........ 5-142 MJ1000............. 5-26 MJ11032HX,HXV ..... 6-89 
MGS0AU5O.......... 9-38 MEWS 225). ou oe eins 5-144 MJ10000............ 5-28 MIT1033 6 ha eiaas 9-30 
MG50BZ100......... 5-38 MHW5272A ........ 9-142 MJ10001............ 9-29 MJ11083 ............ 6-74 
MG50BZ50........... 9-38 MHW5332.......... 9-142 MJ10004............ 5-28 MJ11033HX,HXV ..... 6-89 
MG50BZ60.......... 9-38 MHW5342A ........ 5-142 MJ10005............ 5-29 MJ12004............ 9-26 
MGS50BZ60AL........ 9-38 MHW5382A ........ 9-142 MJ10006............ 5-27 MJ12004 ............ 9-35 
MG75BZ100......... 5-38 MHW590........... 9-145 MJ10007............ 5-27 Md12005 faiineee it tes 9-26 
MG75BZ120.......... 5-38 MHW591........... 9-145 MJ10008............ 9-29 MJ12005 .3 se2563 sue 6-74 
MG75BZ50 5: 2 aes cas 9-38 MHW592........... 5-145 MJ10009............ 9-29 MJ12005HX,HXV ..... 6-89 
MGl9BZ60 os. oscatucs 5-38 MHW593........... 5-145 MJ1001 wn ec cree cava. 9-26 MJ13014............ 5-27 
MG8F2R100......... 9-38 MHW607-1......... 5-138 MJ10012............ 9-27 MJ13015 .cougeeicyss 0-27 
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BIPOLAR BIPOLAR BIPOLAR MIJETSOO8: «rats ee bu 9-18 
JUWE Cc ee tae eee 5-29 MI2500 a3.cn oe ea bs 9-26 MJ8502 .... 2... ee. 5-27 MUEIGT: eae seichy aura’ 9-22 
MUI 35 00 tak estanecs 5-29 WIZ OUT ex ecteweaeracns 5-26 MJ8503 .............. 5-26 NUE VOe: teeters 0-22 
MAO aire we teees siacs 5-30 MUCOUS wrciias dita at 5-27 MJE200 ............ 9-23 
MITA OOF sis s.cepte tuk tt tog 5-30 EMS MJ900 oe. cece eee 5-26 MUEZ10! oc cdnhavacnas I-23 
MJ14002............ 5-30 MJ25BX100A ........ 9-37 MOOT aate aaa mon ae 5-26 MIE2Z360T aie exse JH 10 
MIT AOU ced er aia 5-30 MI ZORA Osisdevacaes te oe 0-37 MID TZ: tana tnreatth 5-24 MIE 2301 shag wiatees 9-15 
MUNDO T oie orcaie's a treed 5-27 MIDAS SP ast aioe’ 5-24 MUJE240® cack cesy ee 9-23 
BIPOLAR 
Mi TS004 62 dates tenses 5-33 M2059: oh reaneuciwtes 0-27 MID1 22 ik ate Bends 5-24 MIE24T soca eesecra 5-23 
MJ15002............ 5-27 MIZ909 A. cna ye ex aids 5-27 MUD TF csi se tre Meas os 9-24 MJE243 cide es 5-23 
MJ15002............ 9-33 MIZO09R : s:titenaais eta 9-33 MJD13003 .......... 9-24 MIEZOO: ai te icdea dace 9-23 
MIT S008 eiix icin tia aes 5-28 MU B000 eee iematsaeass 9-26 MUO TASS vets areesistn wey 9-24 MIE 251. ieaaciracd wees 9-23 
MUTS00S 4 sie oth beatles 5-33 MIS00T voce ete bars 9-26 MID200! c.g nein’ arte 9-24 MIE 208. ars cree dees 9-23 
MJ15004.........0.. 5-28 
MJ15004............ 9-33 EMS MID 210s tenciers steate tae 9-24 MIE270: 2 Sax acai oct 9-22 
MJ300A2F55 .. 02... 5-37 MI D248 tsps pices gtutates 5-24 MUE2 TM ccoesissagienes 5-22 
MU LSOT sige iveeoeas 5-27 MJ300AV100 ........ 0-37 MUD 25350: daieeon ss 9-24 MUE2IOO I ccswcresx 9-18 
MU19012 s cirutie ake eae 5-27 MJ300AV120 ........ 0-37 MJD2955 ........... 9-24 WWE QOOST. yraiiietptes 9-18 
MIT SOTO ck sap Nea ae 9-27 Md DS055) nee scnad hen 9-24 MUJESSO «sp csiccii ace eas 9-22 
MITOOTS s9.cie hats danek 5-33 BIPOLAR 
MITSOTG 2 cx Seaieee ls 5-27 MIS04 Tn otawsie ay ees 0-27 MUO T c caite se eatua 5-24 MJEQ4T) sce ciowetares 9-22 
MTD O 1G ie: die aussie stew bebe 5-33 MOOS Ca oz wrasse det el pins 5-24 MUES4 OO aia aw ceau yes 9-22 
MU TOOTS ac 2 wineries 9-25 EMS MUO! is. iccnd caudate 9-24 MUESS4: cceewh a Sas 9-22 
MISORGS 9) is usages 9-37 MIDS2G iss vaeews nee 9-24 Me OOO i7si ded Sarena 9-22 
MUTSO1 Ga Seabees 9-29 MJ400A2F55 ........ 0-37 MJD340 ............ 5-24 MIESTT. ese Meeotded 9-23 
MI1S020 3s cceccuy btu 9-29 MJ40BX140 ......... 0-37 MUSOU ce tweety S8 9-24 MJE4342 1.2.2.0... 9-19 
MUTI 20 2 26 tec cieicet haters 5-33 
MII S02T ihe. wetoearadinns 5-25 BIPOLAR MJD410 1... ee 5-24 MUJE4343.. pede caqawes 5-19 
Mdt902 fe icie sceacateis 9-33 MI4IO Pe tavac eee wes 0-27 MJD42C ..... 0.22... 9-24 MUA O52 sgn ak eats O19 
MOT 5022 asics away: 5-28 MJAIS esau ann kon 5-27 Md Daa ES casi ead as 5-24 MIE4S58> eat ads vo 9-19 
MJ 15023: hen. cee Bs 5-28 MUAe oe Misia Mega nies 9-2/7 MJD44H11 2.2.0... 9-24 MISSA I Stee eunes 9-23 
MI4002 «i225. sh amees 5-29 MJD45H11 «2.2.22... 5-24 MJES420Z. occas eae 9-18 
MI15024 soc esnwe bes 5-28 MS4O4G tick cer eteecy ous 9-32 MIDDAY. 5c tens pees 9-24 WES TOO. scateteiae's 9-15 
MJ15024............ 5-33 MJ4647 0.0... 5-32 MID50 “a enese cease’ 5-24 MIES 7S dns newest 5-19 
M1 5029: is centres 9-28 
WI 19028 oe cara eieetae 9-33 EMS MUDST GM aneden aides 5-24 MUJESZOIA ss cccmank's 9-15 
MJ50AB45 .......... 9-37 MJD6036 ........... 9-24 MIES7AO «i. tates 5-18 
EMS MJ50AC100 ......... 5-37 MIDG039 02 cond tues 5-24 MUJES/AI: scouteaedas 9-18 
MJ150B3D55 ........ 5-37 MJ50B2D45 ......... Dao! MJE/MJF16204 ...... 9-35 MES TA 2 aca cic ccinstn 5-18 
MJ150BE55 ......... 5-37 MJ50BX100 ......... 5-37 MJE/MJF16205 ...... 9-35 MIES850' ii vane ween 5-18 
MJ150BK100 ........ 9-37 
MJ150BX100 ........ 9-3/ MJ50BX100A ........ 5-37 MJET2Z007  dadwiaon 5-16 MUESGO' Srhae tains 9-18 
MJ150BX120A ....... 9-37 MJ50BX120 ......... omc MJE13002 .......... B=22 MIESG92. scceeu rues 5-18 
MJ50FG45 .......... 9-37 MJE13003 .......... 5-22 MIE 700° 2xccrdwe sea 9-23 
Md TSFG4S sscinceaies 5-37 MJ50FG45B .......... 9-37 MJE13004 .......... 5-16 MIJESOOT.  Accctraetias 5-16 
MUTSFLIIO 26 ic sane 5-37 MISBATOO  occce2earnas 5-37 MIET3005: coisa c's 5-16 48) ena ee ee 5-23 
MJ16002............ 9-29 
MJ16002A .......... 5-29 BIPOLAR MJE13006 .......... 9-18 MIE 70S. (25s aca tetera’ 9-23 
Md TO00C ins fee hack 5-26 MIG SOG sink de eaves 5-26 MJE13007 .......... 5-18 MIECOO wtocius aches 5-23 
MJE13008 .......... 5-18 MIESOOT: picscndunes twa 5-16 
MJ16006A .......... 5-26 MILITARY MJE13009 .......... 5-18 MIE S02” sais wimps 3 5-23 
Md 16008 sc cmd itiend oy 5-26 MJ6016 wstendesaeaw 6-74 MUEIB20) cr ccoueatra ea 5-16 MIEGUS ce oamucniarewn 5-23 
MIT6CTO wesc ences ss 5-28 MJ6316HX,HXV ...... 6-89 MJE15028 .......... 5-17 MJEBSO0) aeasincasteers 5-16 
MJ16010A .......... 5-28 MUOS1G sc eeaa tees: 6-/4 MIE 15029 sti. ae dae 9-17 MUJESOOT wtieveiw dant 5-16 
MIT6OT 2s ew wae an ais: 5-28 MJ6318HX,HXV ...... 6-89 MJE15030 .......... 5-17 MIES502Z: osc cued 9-16 
MJ6503 ............. 5-26 MJE15030 .......... 9-33 MIJESSO3: vscerenase 0-16 
MUIGO1 4s oc scicac ayes 9-29 
MITGOTG vce csreda ode 5-29 EMS MJE15031 .......... 9-17 MJF/MJH16206 ...... 5-35 
MUOOIG a4 tire aaa 9-27 Md 7SB2DOO vice ceded: 0-37 MJE15031 .......... 9-33 MJF/MJH16206 ...... 9-35 
MJ16020. 50s cepa 9-29 MOD 04S: 2520s eas 9-37 MJE16002 .......... 5-16 MJF/MJH16210 ...... 9-39 
MU1G022- ces eee awe: 9-29 MJZOBAT20! ove acti, 0-37 MJE16004 .......... 5-16 MJF/MJH16210 ...... 9-39 
MU7SPG4S io eauins 9-37 MIJEIG 106. sciue aati 5-18 MJF/MJH16210(2) .... 5-35 
MULOO suaete eee 5-28 
MJ200AA55 ......... 9-37 BIPOLAR MJE16204 .......... 5-16 MJF/MJH16212 ...... 9-35 
MJ200AV100 ........ 9-3/ MICO 2 ys coma suas ol 9-29 MOET TD, scat 8 case als 9-22 MJF/MJH16212 ...... 9-39 
MJ200AV120 ........ 5-37 WIE 2 sins cet aiets he 5-22 MJF/MJW16218 ...... 9-39 
MJ200F55 .......... o-3/ EMS MJE18002 .......... 5-16 MJFIOOI2 oo cxsakoens 9-15 
MJ20FG45 .......... 9-37 MJ80BX140 ......... 9-37 MJE18004 .......... 5-16 MOP 122 oa dacn ie Mita 0-14 
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BIPOLAR MJH16006 .......... 5-19 OPTO MM4239HX,HXV ..... 6-90 
MUFIO? ive dute exten 5-14 MJH16006A ......... 5-19 MLED71 ........... 5-190 MM5680HX,HXV ..... 6-90 
MJF13007 .......... 5-14 MJH16008 .......... 5-19 MLED76 ........... 5-190 MM5681HX,HXV .... 6-90 
MJF13009 .......... 5-14 MJH16010 .......... 5-24 MM5682HX,HXV ..... 6-90 
MJF15030 .......... 5-14 MJH16010A ......... 5-21 MLED77 ........... 5-190 
MJF15031 .......... 5-14 MJH16012 ........., 5-21 MLED81........... 5-190 RF 
MLED930 .......... 5-190 MM8000 ........... 5-132 
MJF16002 .......... 5-14 MJH16018 .......... 5-21 MLEDC1000........ 5-199 MM8001 ........... 5-132 
MJF16006A ......... 5-15 MJH16106 .......... 5-19 MM8009 ........... 5-136 
MJFIG010A ......... 5-15 MJH16110 .......... 5-21 ZENER MMBR2060L........ 5-129 
MIPI6018 262 ewciwas 5-15 MJH16206 .......... 5-21 MLL4678............ 5-91 MMBR2857L........ 5-129 
MLL4679............ 5-91 MMBRSIL.......... 5-129 
MJF16204 .......... 5-14 MJH16210 .......... 5-21 MLL4680............ 0-91 MMBR4957L........ 5-129 
MJF16206 .......... 5-15 MJH16212 ........., 5-21 
MJF16210 .......... 5-15 MJH6282 ........... 5-19 MLL4681............ 5-91 MMBR4957L........ 5-134 
MJF16212 .......... 5-15 MJH6283 ........... 5-19 MLL4682..........., 5-91 MMBR5031L......_. 5199 
MJF16214 .......... 5-35 MLL4683..........-. 5-91 MMBRS5031L. 5-134 
MJH6284 ........... 5-19 MLL4684............ 5-91 MMBRS5179L 5-129 134 
MJF16216 .......... 5-35 MJH6284 ........... 5~20 MLL4685............ 5-91 
MJF16218 .......... 5-35 MJH6285 ........... 5-19 MLL4686..........-. 5-94 MMBRSS6L......... 5109 
ee carer: a MMBRS71L...... 5-129,133 
MJF18004 .......... 5-14 MJH6286 ..... eee, 5-19 MLL4687........ 2... 5-91 MMBRS01L ee 
MJH6287 ........ 00. 5-19 MLL4688............ Soy ra yes 
MJF18006 .......... 5-14 MJH6287 ..... 0.00. 5-20 MLL4689..........-. 5-94 
MJF18008 .......... 5-14 MJH6678 ........0.. 5-21 MLL4690......... 06. 5-91 peat ia See 
MJF2955 ........... 5-14 MLL4691..........-. 5-91 ROS oe 
MJF3055 ........... 5-14 WILITBRY, RE ee EES 
TAA G ote daceca sd say SENER MMBRO41L...... 5-129 133 
MMBRQSIL...... 5-129 133 
MIPSC acccsateles 5-14 MJM3716H,HX.HXV... 6-89 MLL4692 thru 
MUF320 .....eeceses 5-14 MJM5339 ........... 6-74 MLL4699..........-. 5-91 
MJFA4H11 .......... 5-14 ZENER 
MUF4SH11 .... oss. 5-14 MJM5339H HXHXV ... 6-89 MLL5221B MMBZISVDLT1 ..... 9-102 
MJM6036 ........... 6-74 thruMLL5260B........ 5-91 eee BL 
MJF47 .........000, 5-14 MJM6052 ........... 6-74 
MJF6107 ........... 5-14 MJM6059 ........... 6-74 MLL5261B MMBZS260BL ........ 5-91 
MJF6284 ........... 5-15 MJM6059H,HX,HXV... 6-89 thru MLLS263B....... 5-92 
MJF6287 ........... 5-15 MMBZ5262BL 
MJF6388 ........... 5-14 MJM6198 ........... 6-74 TMOS thru 
MJF6668 ........... 5-14 MJM6341 .........., 6-74 MLP{NO6CL........ 5-12 MMBZ5270BL........ 5-92 
MJH10012 .......... 5-19 MLP1NO8L ......... 5-12 
MJM6341H,HX,HXV... 6-89 OPTO 
MJH11017 .......... 5-19 MJT5339........000. 6-74 . MILITARY MOC119 ..... ee. 3-192 
MJH11018 .......... 5-19 MM2896HX,HXV ..... 6-90 MOC3000 
MJH11019 ........., 5-19 MJT5339H,HX,HXV ... 6-89 MM3227H,HX........ 6-90 thru 
MJH11020 .......... 5-19 MJT6193... 00.0000, 6-74 MM3497HX,HX....... 6-90 sans oe 
3003 .......... z 
MJH11021 .......... 5-19 MJT6193H,HX,HXV ... 6-89 RF MOC3003 .......... 5-193 
MJH11022 .......... 5-19 MJW18020 .......... 5-21 MM4049 ........ 5-132,136 6882410 ...... 0.00. 6-65 
MJH12004 .......... 5-19 MM4049 ........... 5-136 6885112 ........... 6-65 
MJH12005 .......... 5-19 TMOS MM4236 ..........-. 6-74 68851-16 ........... 6-65 
MJH16002 .......... 5-19 MLAINOGCL........ 5-12 
MJH16002A ......... 5-19 MLAINO8L ......... 5-12 MILITARY 
MJH16004 .......... 5-19 MM4236HX,HXV ..... 6-90 
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ZENER 

MLL5221B 

thru MLL5260B ....... 5-91 
MLL5261B 

thru MLLS263B ........ 5-92 
TMOS 

MLP1NO6CL........ 5-12 
MLPINO8L ......... 5-12 
MILITARY 

MM2896HX,HXV ..... 6-90 
MM3227H,HX ........ 6-90 
MM3497HX,HX....... 6-90 
RF 

MM4049 ........ 5-132,136 
MM4049 ........... 5-136 
MM4236 ............ 6-74 
MILITARY 

MM4236HX,HXV ..... 6-90 
MM4239HX,HXV ..... 6-90 
MM5680HX,HXV ..... 6-90 
MM5681HX,HXV .... 6-90 
MM5682HX,HXV ..... 6-90 
RF 

MM8000 ........... 5-132 
MM8001 ........... 5-132 
MM8009 ........... 5-136 
MMBR2060L........ 5-129 
MMBR2857L ........ 5-129 
MMBRS3iL.......... 5-129 
MMBR4957L........ 5-129 
MMBR4957L........ 5-134 
MMBR5031L........ 5-129 
MMBR5031L........ 5-134 
MMBR5179L ..... 5-129,134 
MMBR536L......... 5-129 
MMBR571L...... 5-129,133 
MMBRS901L...... 5-129,133 
MMBRO1iL ...... 5-129,133 
MMBR920L...... 5-129,134 
MMBRQ930L......... 5-129 
MMBR941L...... 5-129,133 
MMBR951L...... 5-129,133 
ZENER 

MMBZ15VDLT1 ..... 5-102 
MMBZ5221BL 

thru 

MMBZ5260BL........ 5-91 
MMBZ5262BL 

thru 

MMBZ5270BL........ 5-92 
OPTO 

MOCI19 a2cexclax 2s 5-192 
MOC3000 

thru 

MOC3003 .......... 5-193 
MOQC3007 .......... 5-193 





MOC3009 

thru 

MOC3012 .......... 5-193 
MOC3020 .......... 5-193 
MOC3021 .......... 5-193 
MOC3022 .......... 5-193 
MOC3023 .......... 5-193 
MOCS8031 excuse cass 5-193 
MOC3032 .......... 5-193 
MOC3033 .......... 5-193 
MOC3041 .......... 5-193 
MOC3042 .......... 5-193 
MOC3043 ev etAn ess 5-193 
MOC3061 .......... 5-193 
MOC3062 .......... 5-193 
MOC3063 .......... 5-193 
MOC3081 .......... 5-193 
MOC3082 .......... 5-193 
MOC3083 .......... 5-193 
MOC5007 .......... 5-193 
MOC5008 .......... 5-193 
MOC5009 .......... 5-193 
MOC8020 .......... 5-192 
MOC8021 .......... 5-192 
MOC8030 .......... 5-192 
MOC8050 .......... 5-192 
MOC8080 .......... 5-192 
MOC8100 .......... 5-191 
MOC8111 .......... 5-192 
MOC8112 .......... 5-192 
MOC8113 .......... 5-192 
MOC8204 .......... 5-192 
TMOS 

MPM6002 .......... 5-12 
EMS 

MPM6702 .......... 5-37 
RF 

MPS3866 .......... 5-128 
RF 

MPS3866 .......... 5-136 
RF 

MPS536 ........... 5-128 
MPS571 ........... 5-128 
MPS571 ........... 5-133 
MPS901 ........... 5-128 
MPS901 ........... 5-133 
MPS911 ........... 5-128 
MPS911 ........... 5-133 
BIPOLAR 

MPSU01 ............ 5-25 
MPSU0IA........... 5-25 
MPSU02 ............ 5-25 
MPSU03 

thru 

MPSU0T cikcevaeves 5-25 
MPSU10 witscteieee cs 5-25 
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MPSU45 ............ 5-25 
MPOUST skied aeauee ts 5-29 
MPSUS Aske eieeees 9-25 
MP SUS! vrcct i cect teas 5-25 
MPS bS ct ayer es 9-25 
MPSUSG 236 ax xtaavre’ 0-29 
MP OUST - x cssu5 nk ewes 9-25 
MP SUCO widens 9-25 
MP SOO 8 eek g ees 5-25 
SENSORS 

MPX100A .......... 9-205 
MPX100AP .......... 9-205 
MPX100AS ......... 9-205 
MPX100ASX ....... 9-205 
MPXA00D cece tie» 9-205 
MPX100D,A ........ 9-202 
MPX100DP......... 9-205 
MPX100GP ........ 9-205 
MPX100GS ........ 9-205 
MPX100GSX ....... 9-205 
MPX100GVP ....... 9-205 
MPX100GVS ....... 5-205 
MPX100GVSX ...... 9-205 
MPX1OD* 2 24 es 9-202,205 
MPAIODP 80% osaha 5-205 
MPX10GP ......... 9-205 
MPXI0GS* secyeeees 9-205 
MPX10GSX ........ 5-205 
MPX10GVP ........ 5-205 
MPXIOGVS 23 cchad 5-205 
MPX10GVSK ....... 9-205 
MPX11D ........... 5-202 
MPAI2D ced saxiatus 5-202 
MPX200A ...... 5-202,205 
MPX200AP- 2s gasie es 5-209 
MPX200AS ......... 5-205 
MPX200ASX ....... 9-205 
MPX200D .......... 5-202 
MPX200D,A ........ 5-202 
MPX200DP .......... 5-205 
MPX200GP ........ 5-205 
MPX200GS ........ 9-205 
MPX200GSX ....... 5-205 
MPX200GVP ....... 5-205 
MPX200GVS ....... 5-205 
MPX200GVSX ...... 5-205 
MPX2010D ..... 5-202,205 
MPX2010DP........ 9-205 
MPX2010GP........ 5-209 
MPX2010GS........ 5-209 
MPX2010GSX ...... 5-205 
MPX2010GVP ...... 5-205 
MPX2010GVS ...... 9-205 
MPX2010GVXS ..... 9-205 
MPX201D,A ........ 9-202 
MPX2040D ......... 9-202 
MPX2050D ..... 9-202,205 
MPX2050DP ......... 5-205 
MPX2050GP........ 5-205 
MPX2050GS........ 9-209 


MPX2050GSX ...... 5-205 
MPX2050GVP ...... 9-205 
MPX2050GVS ...... 9-205 
MPX2050GVSX ..... 5-205 
MPX205 1D icnceien ess 9-205 
MPX2100A ......... 9-205 
MPX2100AP ........ 9-205 
MPX2100AS ......... 5-205 
MPX2100ASX ...... 9-205 
MPX2100D .......... 5-205 
MPX2100D,A ....... 9-202 
MPX2100DP........ 9-205 
MPX2100GP ....... 9-205 
MPX2100GS ....... 5-205 
MPX2100GSX ...... 9-205 
MPX2100GVP ...... 9-205 
MPX2100GVS ...... 9-205 
MPX2100GVSX ..... 9-205 
MPX2200A ......... 5-205 
MPX2200AP ........ 9-205 
MPX2200AS ........ 9-205 
MPX2200ASX ...... 5-205 
MPX2200D ......... 9-205 
MPX2200D,A ....... 9-202 
MPX2200DP........ 9-205 
MPX2200GP ....... 5-205 
MPX2200GS ....... 5-205 
MPX2200GSX ...... 5-205 
MPX2200GVP ...... 9-205 
MPX2200GVS ...... 5-205 
MPX2200GVSX ..... 5-205 
MPX2201D,A ....... 9-202 
MPX2700D ..... 9-202,205 
MPX2700DP........ 9-205 
MPX2700GP ....... 5-205 
MPX2700GS ....... 5-205 
MPX2700GSX ...... 5-205 
MPX2700GVP ...... 5-205 
MPX2700GVS ...... 9-205 
MPX2700GVSX ..... 9-205 
MPX3100D ..... 9-202,205 
MPX3100DP........ 5-205 
MPX3100GP ....... 9-205 
MPX3100GS ....... 9-205 
MPX3100GSX ...... 5-205 
MPX3100GVP ...... 5-205 
MPX3100GVS ...... 9-205 
MPX3100GVSX ..... 9-205 
MPXS0S0D c:co cscs 5-207 
MPX50D........ 9-202,205 
MPXOUDP 222 neva 9-205 
MPXS0GP secuskias 9-205 
MPXSUGS asa2584s 9-205 
MPX50GSX ........ 9-205 
MPX50GVP ........ 9-205 
MPX50GVS ........ 9-209 
MPX50GVSX ....... 9-205 
MPX5100A ......... 9-205 
MPX5100AP ........ 9-205 
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MPX5100AS ........ 5-205 MBIV24 3k aus cots 5-79 MRGS2: dui sd aahens o-/7 MRD3010.......... 5-190 
MPX5100ASX....... 5-205 MRU2G. ch enncotee 5-79 MASS: scnfeeetenecesg o-77 MRDSOT s2vs'vesea4 5-190 
MPX5100D ......... 5-205 MRTI20- aan euewe eas 5-79 MRGS6: A259 cy ernaes o-/7 MRD3050 .......... 9-190 
MPX5100D,A ... 5-202,205 MRIS0 css ec%as 34.84 5-79 
MPX5100DP ........ 5-205 MILITARY MRDSODS1. co'erete, 5-190 
MPX5100GP ........ 5-205 MRT B00 isiokeateno nt 5-77 MR836HX,HXV ...... 6-91 MRD3054 ........... 5-190 
MPX5100GS......... 5-205 MRIS(6! jest perry 5-78 MRD3055 seca. es 5-109 
MPX5100GSX ...... 5-205 MRIS86: se wietres e eco 0-78 RECTIFIER MRD3056.......... 5-109 
MR1396 ............ 5-78 MRES0 cidv esau ieuss of / MRD310 ........... 5-190 
MPX5100GVP ...... 5-205 MRZO00: cea eecr engin 5-79 MAGS 3 acader tes 5-77 MRD360 ........... 5-190 
MPX5100GVS ...... 5-205 MR2001: «cacewsoacie 0-79 MRG52* sate ceanaes 0-77 | 
MPX5100GVSX ..... 5-205 M854 oie amaunzeen o-f/ MAD370 cectecesass 5-190 
MPXO1D: vases viata 5-202 MR 2002s ihicindsets 5-79 MAB56 34 dy sto tes 0-77 MRD500 ........... 5-190 
MPX52D ........... 5-202 MR2004 ............ 5-79 MRD5009 .......... 5-190 
MPX700A .......... 5-207 MR2006 ............ 5-79 RF MRD510 ........... 5-190 
MR2008 wisi ouseereds 5-79 MRA0500-19L ...... 5-124 MAD ke2 samosas 5-190 
MPX700D .......... 5-202 MRZO10! situ tad cses 5-79 MRA0510-50H ...... 5-118 MAD PCT ct ctecegatcets th 5-190 
MPX700D .......... 5-205 MR2400' soatancneyes 5-79 MRA0610-18A ...... 9-123 MRD750 ........... 5-190 
MPX700DP ......... 5-205 MRA0610-3 ........ 9-123 MOAT aawagna 5-190 
MPX700DP ......... 5-207 MR2400F ........... 5-/8 MRA0610-40A ...... 9-123 
MPX700GP ......... 5-205 MR2401 ............ 5-79 OPTO 
MPX700GS ......... 5-205 MR2401F icacvews an 5-78 MRA0610-9 ........ 5-123 MRDC100.......... 5-199 
MR2402 ............ Orig MRA1000-14L ...... 9-124 MRDC200.......... 5-199 
MPX700GSX ....... 5-205 MR2402F ........... 5-78 MRA1000-3.5L...... 5-124 MRDC400.......... 5-199 
MPX700GVP ....... 5-205 MR2404 ............ 5-79 MRA1000-7L ....... 5-124 MRDC600.......... 5-199 
MPX700GVS ....... 5-205 MR2404F ........... 5-78 MRA1014-12 ....... 5-123 MRDC800.......... 5-199 
MPX700GVSX ...... 5-205 MR2406 ............ 5-79 MRA1014-2 ........ 9-123 
MPX7100D,A ....... 5-207 MR2406F ........... 5-78 RF 
MPX7200D,A ....... 5-207 MR2500 ............ 5-80 MRA1014-35 ....... 9-123 MRFO21iL ...... 9-129,133 
MRA1014-6 ........ 5-123 MRF10005 ......... 5-121 
ZENER MR2504) 2.20 cs eens 5-80 MRA1214-55H ...... 9-123 MRF1000MA ....... 5-120 
MPZ4728A M2902 seaweed eae. 5-80 MRA1300-10L ...... 9-123 MRF1I000MB ....... 5-120 
thru MR 2008 + cio claiee wate a 5-80 MRAISV7HU1) decsaws 9-123 MRF1002MA,MB .... 5-121 
MPZ4760A .......... 5-88 MR Z506 emi sitevan ment 5-80 MRA1417-2 ........ 9-123 
MAZOUR! f5 et catate sas 5-80 MRF10030 ......... 5-121 
MQ2369A ........... 6-74 MR2910'ceew tena Se 5-80 MRA1417-25A ...... 5-123 MRF1004MA,MB .... 5-121 
MR2535L ....... 5-68,107 MRA1417-6 ........ 9-123 MRF1008MA ....... 9-121 
MILITARY MRA1600-13 ....... 9-124 MRF1008MB ....... 5-121 
MQ2369AHXV ....... 6-92 MILITARY MRA1600-2 ........ 9-124 MRF10120 ......... 5-121 
MQ2484 ............ 6-74 MRO910! 636. ea news s 6-74 MRA1600-30 ....... 0-124 MRF1015MA,MB .... 5-121 
MQ2484HXV......... 6-92 MR3910HX,HXV...... 6-91 
MQ2605 ............ 6-74 MRS9TT, .oeuiseeixe. 6-74 MRA1600-6 ........ 5-124 MRF1035MA,MB .... 5-121 
MQ825)1) eaavncntye a: 6-/4 MR3911HX,HXV...... 6-91 MRA1720-2 ........ 9-123 MRF1090MA.MB .... 5-121 
MACOS catsuticates 6-74 MRA1720-20 ....... 9-123 MRF1150M,MA,MB .. 5-121 
MQ3251AHXV ....... 6-93 MR3913HX,HXV...... 6-91 MRA1720-5 ........ 9-123 MRF1250M......... 9-121 
MQ3468 ............ 6-74 MRA1720-9 ........ 9-123 MRF1325M......... 0-121 
MQ3468HXV......... 6-93 RECTIFIER MRAL1417-11 ...... 9-123 MRP IS4 chien: 9-112 
MQ4261 ............ 6-74 MR4422CT .......... 5-80 MRAL1417-2 ....... 5-123 
MQ4261HXV......... 6-93 MR4422CTR......... 9-80 MRAL1417-25 ...... 9-123 MRFI36,Y ceskas 9-112 
MQ6002HXV......... 6-93 MR5005 i. ee vate 5-80 MRAL1417-6 ....... 9-123 MRIS? seit as acaten ws 9-112 
MOSTS oi trans ens 6-74 MR5010 ............ 5-80 MRAL1720-2 ....... 9-123 MRE 168". Gcceaveaal. 9-111 
MQ918HXV.......... 6-92 M5020! a2 wnacathi en: 5-80 MRAL1720-20 ....... 9-123 MRE A ateaaiantetates 5-111 
MRF141,G ......... 9-112 
BIPOLAR MERSO40® cots ccdipaers 5-80 MRAL1720-5 ....... 5-123 MRF148 ............ 5-111 
MR/MUR10100E...... 9-35 MENCOO! ste card werent 9-/9 MRAL1720-9 ....... 9-123 
MR/MURI10100E...... 9-35 MRPSN sacgat cere 5-79 MRAL2023-1.5...... 9-123 MREISO axicaed ees 9-111 
MR/MUR10120E...... 9-35 MAIS2y Gaemceaae fant 5-79 MRAL2023-12 ...... 9-123 MRFIOTG so sseaacks 5-112 
MR/MUR10120E...... 9-35 MARIG® cactiteeeees 9-79 MRAL2023-18 ...... 9-123 MARIOS: 26 ciiern eam 9-111 
MR/MUR10150E ...... 9-35 MAI9G ct. eata sn tanas 5-79 MRAL2023-3 ....... 9-123 MAP 194 cane weioed o-111 
MR/MUR10150E...... 5-35 MBPS! ssh recta eccats o-111 
MALO weetiong nad 9-79 MRAL2023-6 ....... 9-123 MRF158R .......... 9-112 
RECTIFIER MAI60: 2i.20ceeveee ee 9-79 MRAL2327-1.3...... 9-123 
MPO 206 a oactey aan 5-68 MIROLO sie Gude eine o-/7 MRAL2327-12 ...... 9-123 MRFI60R.......... 5-112 
MR10150E .......... 0-68 MRGZ1 aacdutete tis’ 5-77 MRAL2327-3 ....... 9-123 MAPIO as ocee eat 9-112 
MRIN20 Grads beavers 5-79 MAG 22 Siete auiead 5-77 MRAL2327-6 ....... 9-123 MRE VO2: a0 ease thoes 5-112 
MA 2 li coseseds sae6 5-79 MRB24:s 225.6.52ceduee’ 5-17 MRE IO3*.cia scan sage 9-112 
MIN? cacentuana ait setae 5-79 MRG26) n.d reece 5-77 OPTO : MRFI64W ......... 9-112 
MAM Ziscccevatedaas 5-79 MR630 sa dessscrucern’ 0-17 MAD190 itierna 2 ie 9-190 MRF1I66C .......... 9-112 
M22 ie toe etna 9-79 MR831 ot. ces cose ues 5-77 MRDS00 sccies ed aan ons 9-190 MEU 263-8 arate wai 9-112 
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MRF172 ........... 9-112 MBA e sein d tis ses 5-113 MRF545,A .......... 6-74 MRF838,A,......... 5-119 
MREVWS: Aor dink eas 5-112 MRF426 ........... 5-113 MRF839,F ......... 5-119 
MRF175GU......... 5-112 MRF427 ........... 5-113 RF MRF840 ........... 5-119 
MRF175GV......... 5-112 MRF428 ........... 5-113 MRF548 ........ 9-130,135 MRF841 ........... 9-119 
MREUOLU is cece cies 5-112 MAPS 29 cre ce ieagy 5-113 MRESSS: saaweass 9-115,129 MREG42 ov sceueaaas 5-119 
MRF175LV ......... 5-112 MRF555 ........ 9-118,129 MRF844 ........... 5-119 
MRF176GU......... S112 MRF430 ........... 5-113 MAFSS? éucnce das 9-119,129 MRF846 ........... 5-119 
MRF176GV......... 5-112 MRPSS8 sus sate onan 5-113 MRF847 ........... 5-119 
MRF442 ........... 5-130 RF 
MRF1946,A......... 5-116 MRF448 .......... 5-1138 MRF9S89) 053 veces’ 9-130 MREGAS varineanages 5-119 
MRE2ZO7 eaviecmet cates 5-116 MRF450,A ......... 5-113 MARB(S ecto 8 wcrews 5-119 
MRF208 ........... 5-116 MILITARY MRES9O ais nat natvns 5-120 
MREZ erie steaks 9-115 MRF454 ........... 5-113 MRF5583 ........... 6-74 MRF891 ........... 9-120 
MRF220 ........... 5-115 MRFA455 Aes cuae et 5-113 MRF5583HX,HXV 6-91 MRECO2 icine ieeey a 5-120 
MRR221: ac ceennceud 5-116 MRF464,A ......... 5-113 MRF894 ........... 5-120 
MREACG ak chinoidsetes 5-113 RF MRF898 ........... 9-120 
MAF ZE4 ectecia fads 5-116 MIAFSIO wn tadegs 5-113,114 MAPDOS: ha easy | 5-119,128 MAR QUT wotateates 9-128, 133 
MRF226 ........... 5-116 MIRE OM. sect aces vu 9-128,136 MRFSOIIE vese traces 9-129 
MRF227 ........... 5-116 MIRE AT Ov cctonts Anaemia 5-113 MIRE OP TE: ga gst 9-129,133 
MRE 229 iced va maroc 5-115 MARAT xcvusiwirn igs 5-113 MRE OT 2a cmdage nent 9-131,133 MILITARY 
MRF232 ........... 9-115 MRF49*s2ceigderas 5-113 MRF580 ........ 9-129,133 MRF904 ............ 6-75 
MAR 289 aia ocaarene 5-115 MRF485 ........... 5-113 MRF580A .......... 9-129 
MRF234 ........... 5-115 MRF486 ........... 5-113 MRFS81 cccceres 9-118,119 RF 
MEPS 92. os a: dace Sinn 5-114 MRF581 ........ 9-133,135 MRF904 ........ 9-132,133 
MRF2369 ....... 9-128, 133 MIRPSO cone otattoar 9-130 MAEQO4 5 Scsinwaeee 9-136 
MREZ8? nates eceeuks 5-115 MILITARY MRFS812 ....... 9-133,135 
MREZ3S ~ca3u7cceeee 5-116 MOOT sha) a ote t ae 6-74 MRFS81A ....... 9-128,135 MILITARY 
MRECOO teundsanted 5-116 MRF4957HX,HXV .... 6-91 MRF904HX,HXV ..... 6-90 
MRF240,A.......... 5-116 MILITARY 
MRF247 ........... 5-116 RF MROG36. 2 Seca eeee s 6-74 RF 
MRF260 ........... 5-115 MPA O PF sieeve toons 5-114 MRFS5836HX,HXV .... 6-90 ME I0S: ui silamuarstes 5-136 
MRFS501 ........ 9-132,134 MEROT eo .oe cu 9-128, 133 
MRFZ61) vpiaeeca es 5-115 MRF502 ........ 9-132,134 RF MRF914 ........ 9-132,133 
MRF262 ........... 5-116 MRF586 ........ 9-132,134 MRPOIS Sotvoue east 9-136 
MRF2628 .......... 5-116 MILITARY MARROOG (screkaxt oie 5-135 MRE OSA: ar ielas ati 5-128 
MRF264 ........... 5-116 MRFS031 css teieedeus 6-74 MBF S94? os earearae 9-130,134 
MRFSIS: ieccea se ae' 5-117 MRF5031HX,HXV .... 6-90 MRF604 ........... 9-115 MRFO331L scsescegs 5-129 
MRF314 ........... 5-114 MRECOT asrei ed oa S115 MRF OA tates 9-128, 133 
RF MREG27 eccotw pegets 5-118 MRF9411L ...... 9-129,133 
MRF315,A.......... 5-114 MRFSM sat dete xe 5-130,134 MRF942 ........ 5-131,133 
MBFSIG ssuee hota 5-114 MARRS 1S <isiueesidee ates 5-118 MRF 29. aiesen coats Bae: (MRFOST ena 5-128,133 
MRFSIT cacezeeecna 5-114 MREG3O. su cu. tieees 5-118 MRF9511L ...... 9-129,133 
MARS cise enncans 5-117 MILITARY MRF641 ........... 5-118 MRF952 ........ 9-131,133 
MRF323 ........... 5-117 MRF5160HX,HXV .... 6-91 MRFG44: acetate ane 5-118 
MRFS25 eave seas 5-117 MRFGSS 2325 dares 5-118 MRF961 ........ 5-128, 134 
RF MRF648 ........... 5-118 MRF962......... 9-131,134 
MRF326 ........... 5-117 MARES Sasanees 5-132,134 MBFGSO"; esessdadcas 5-118 MRF 965 i.c.!n cas 5-132,134 
MRF3827 ........... 5-117 MRF5174 .......... 5-117 MRF652,S ......... 5-118 MRFQI? i200 <3 9-130,134 
MREG29 secure 5-117 MRFS179 3 sscd cass 5-117 MRF653 ........... 5-118 MRF Q19 sags esones 5-130 
MRF338 ........... 5-119 MEDS da eneeiene. 5-128 MRF653S .......... 5-118 MRRF901iL........ 5-133 
MRF340 ........... 5-114 MRF521 ........ 9-133,136 MREG4: & devours ested 5-118 
MRES4? auccdag aves 5-114 MRF521iL ...... 9-129,133 MEF G60! sysctl 5-118 MRW2001.......... 5-122 
MRF522 ........ 5-131,133 MRW2003.......... 5-122 
MRF344 ........... 5-114 MILITARY MRW2005.......... 9-122 
MRF3866 ....... 5-130,136 MILITARY MREGG0S scone senws 6-74 MRW2010.......... 9-122 
MRF3866 .......... 5-136 MRFS522HXV ......... 6-9 MRF6604 ........... 6-75 MRW2015.......... 5-122 
MRF390 ........... Sade MRF6604HXV ....... 6-90 MRW2020.......... 5-122 
MAES92 cr ccynn cess 5-117 RF MRROO8O oasiwen cnet 6-75 MRW2301.......... 9-122 
MRF393 ........... 5-117 MRF524 ........ 9-132,133 MRF6985HX,HXV .... 6-91 MRW2304.......... 5-122 
MRPO2S) 3cos abcess 5-117 MAP OS8G ics. 8 ares 6-75 
MILITARY MRR O2O  aitnamenes. 5-132 MRF6986HX,HXV .... 6-91 MRW2307.......... 5-122 
MRFS960. oe aeestee 6-74 MRF536 ........... 5-128 MRW3001.......... 9-122 
MAP S4 accdetee ets 9-129,135 RF MRW3003.......... 9-122 
RF MRF543 ........ 9-129,135 MAELOO. ea Saudeni es 5-118 MAWS005-25 cssccines 9-122 
MRFSO1 occu eteves 5-113 MRF544 ........ 9-132,135 MRE(92: wxhan se nads 9-118 MRW52001......... 5-126 
MIRPAUG.. creat tice. cdhs 9-113 MRF (94 grcacsed eas 0-118 MRW52101......... 9-126 
MRF407 ........... 5-116 MILITARY MRF837 ........ 9-119,128 MRW52102......... 9-126 
MRF410 ........... 5-113 MRF544,A .......... 6-74 MRPSO/ sctatanns 9-119 MRW62104......... 9-126 
MRF421 ........... 9-113 MRF545 ........ 9-132,135 MRF8372 .......... 5-130 MRW52201......... 9-126 
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MRW52202 
MRW52204 
MRW52401 
MRW52402 
MRW952501 


MRW52502......... 


MRW52504 


MRW52601......... 
MRW52602 ......... 
MRW52604 .......... 


MRW53001 


MRW53101......... 
MRW53102......... 
MRW953201......... 
MRW53202 ......... 
MRW53401......... 
MRW53402 ......... 


MRW53501 ......... 
MRW53502 .......... 
MRW53505 ......... 
MRW53601......... 


MRW53602 ......... 
MRW53605......... 
MRW54001......... 
MRW54101......... 
MRW54201......... 
MRW54501......... 
MRW54601......... 
MRW54602......... 


EMS 


MT15FR45 ......... 


TMOS 


MT15FR45 ......... 


EMS 
MT50B2Y45 
MT50B2Y50 


MTSOBY45 .......... 


TMOS 


MT50BY45 ......... 


EMS 


MT8FR45 .......... 


TMOS 


MTATINIOEL ....... 
MTAI5NO6 .......... 
MTAI8N1OEL ....... 


MTA2N60E .......... 
MTAS055E .......... 


MTA30NO6E 


MTA4NS50E .......... 
MTA4N60E .......... 
MTASN5OE .......... 


MTA6GN40E .......... 
MTA8N10E 

MTB10N40E 
MTBISNO6E ........ 
MTB20N20E ........ 
MTB23P06 


2 2 be ee 


MTB30NO6EL ....... 5-10 
MTB33N10E........ 5-10 
MTBS6NO6E ........ 5-10 
MTB50NO6E ........ 5-10 
MTBSONOGEL ....... 5-10 
MTB8N50E......... 5-10 
MTDIONOSE .... 5-10 
MTDIN40........... 5-10 
MTDIN45 .......... 5-10 
MID 29959 fectctasxte-oe 5-10 
MTD2N20 .......... 5-10 
MTD2N50 .......... 5-10 
MTD3055E ......... 5-10 
MTD3055EL ....... 5-9,10 
MTD4N20 .......... 5-10 
MTD4P06 .......... 5-10 
MTD5NO05 .......... 5-10 
MTDSNO6 .......... 5-10 
MTD5NO8L ......... 5-10 
MTD5N10.......... 5-10 
MTD6N10.......... 5-10 
MTD6N15.......... 5-10 
MTD9ONIOE......... 5-10 
MIGIOP 10 ident ea ts o-/ 
MTG20N20 .......... 5-7 
MIG4N100E......... 5-7 
MTGONS5OE.......... 5-7 
MTM12P10.......... 5-8 
MIM13N50E......... 5-8 
MTM15N20.......... 5-8 
MTMI15N40E......... 3-8 
MIM20P10.......... 5-8 
MIM25N10E......... 5-8 
MTM40N20.......... 5-8 
MTM55N10.......... 5-8 
MTM6NI00E......... 5-8 
MTM6N80E ......... 9-8 
MIM7NSO........... 9-8 
MTPIONIOE......... 5-6 
MTP1ION10M........ 9-10 
MTPI0ON15 .......... 9-6 
MTP10N25 .......... 9-6 
MTPION40E ......... 9-9 
MTP12NO5E......... 5-6 
MITP12N10E......... 5-6 
MIPT2NIOEL, cs 6-0 cor 5-9 
MTP12N20 .......... 9-6 
MPT OP IO lace dates a's 9-5 
MIP15NO5E .......... 5-6 
MTP15NO6E......... 9-6 
MTPISNO6EL........ 5-9 
MTP15NO8EL ........ 9-9 
MIPTSNIS: occ ew eee 5-6 
MTP20N06 .......... 5-6 
MTP20N20E.......... 9-6 
MIP23P06 .......... 5-5 
MTP25N10EL........ 9-9 
WIE 2950: 6 ecteorawasss 9-5 
MTP2N60E .......... 9-5 
8 eo ee 9-5 
MUP2PSO: 3s x2 oso tcc 9-5 
MIPSOSSE 4 pi0kv exes 5-6 
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MTP3055EL ......... 5-9 
MTPSONO6EL........ 9-9 
MTP30NO8M ....... 5-10 
MTP33N10E......... 5-6 
MTPS6NO6E......... 5-6 
MTP3N100E......... 5-5 
MTP3N50E.......... 5-5 
MTP3N60E.......... 5-5 
MTP40NO6M ....... 5-10 
MTP4N40E .......... 5-5 
MTP4N50E .......... 9-5 
MTPSONO6E ......... 5-6 
MTP4N80E .......... 3-5 
MTP50NO5E ......... 3-6 
MTP50NO6EL ........ 5-9 
MTP5N20 ............ 3-6 
MTP5N40E ........... 5-5 
MIPSP20E vceccras 5-5 
MTP6N60E.......... 9-5 
MIPINZO 2 c53.cuoa 5-6 
MTP7P06 ........... 5-5 
MTP8N20 ........... 9-6 
MTP8N50E.......... 5-5 
MIPEP IO) scones eis 5-5 
MTP8P20 ........... 9-5 
SENSORS 

MTS102 ........... 9-208 
MTS103 ........... 9-208 
MIS10S 22citerctes 5-208 
TMOS 

MTWION100E ....... o-/ 
MTWI1ON40E ........ 5-7 
MTW14NS50E ........ 5-7 
MTWI6N40E ........ o-/ 
MTW20NS0E ........ 3-7 
MTW23N25E ........ o-/ 
MIW24N40E ........ o-/ 
MTW32N20E ........ o-/ 
MTW32N25E ........ 5-/ 
MTW33N10E ........ o-/ 
MIW45N10E ........ o-/ 
MTW5ONO6E ........ o-/ 
MTWS4NO5E ........ o-/ 
MTW6NI00E ........ o-/ 
MTW7N80E ......... o-/ 
MTW8N5OE ......... o-/ 
RECTIFIER 

INGOT Sacrotagussh5 5-70 
EMS 

MTS0B3Y20A ........ 9-37 
BIPOLAR 

MURO5150E ......... 9-35 
RECTIFIER 
MUR10120E......... 9-68 
MURI0150E......... 9-68 
MURIOS ies a ic cescaes 9-74 
MURTIO cenatesioges 9-/4 
MUR1100E ....... oe O14 
MUR1I5............. 9-74 


MUR120 ............. 9-74 
MUR130 ............ 5-74 
MURTAO ect inscaeye 9-74 
MUR150 ............ 5-74 
MUR1505 ........... 9-75 
MUR1510........... 9-75 
MUR1520 ............ 9-75 
MUR1530 ........... 9-75 
MUR1540 ........... 9-75 
MUR1550 ........... 5-75 
MUR1560 ........... 9-75 
MURIO0 c.e%04 es255% 0-74 
MUR1605CT ........ 9-75 
MURI605CTR ....... 5-75 
MUR1610CT ........ 9-75 
MUR1610CTR ....... 9-75 
MUR1615CT ........ 5-75 
MUR1615CTR ....... 9-75 
MUR1620CTR ....... 5-75 
MUR1630CT ........ 9-75 
MUR1640CT ........ 9-75 
MUR1650CT ........ 9-75 
MUR1660CT ........ 9-75 
MURITOE 3s ssaides 5-74 
MUR180E........... 9-74 
MUR190E........... 5-74 
MUR2505 ........... 9-75 
MUR2510 ........... 9-75 
MUR 2515 sce ucresn 5 9-75 
MILITARY 

MUR 2519 piccawaneccs 6-75 
MUR2515HX,HXV .... 6-91 
RECTIFIER 

MUR2520 ............ 0-75 
MURSO05PT......... 0-75 
MURSO100E......... 9-75 
MUR3010PT......... 9-75 
MURSO15PT......... 0-75 
MUR3020 ........... o-/5 
MUR3020PT......... 9-75 
MUR3030 ........... 0-75 
MUR3030PT......... 9-75 
MUR3040 ........... 9-75 
MUR3040PT......... 9-75 
MURS050PT......... 9-75 
MURSO60PT......... 0-75 
MUR405 ............ 0-74 
MUR410 ............ 0-74 
MUR4100E.......... 9-74 
MURAD ascot iganues 9-74 
MUR420 ............ 5-74 
MUR430 ............ 0-74 
MUR440 ............ 0-74 
MUR450 ............ 9-74 
MUR460 ............ 9-74 
MUR470E ........... o-/4 
MUR480E ........... 0-74 
MUR490E ........... 0-74 
MUR5005 ........... o-/5 
MUR5010........... 3-75 





DEVICE 


MILITARY 
MUR5S010 .. 


MUR5010HX, 


RECTIFIER 
MURS015 .. 


MILITARY 


MUR5020 ........... 


RECTIFIER 
MURS020 .. 


MILITARY 


MURS020HX, 


RECTIFIER 
MURS150E . 


MUR6040 .. 
MUR7005 .. 


MUR7010 .. 
MUR7015 .. 


MUR815 ... 


BIPOLAR 
MUR860E .. 


RECTIFIER 
MUR870E .. 


BIPOLAR 
MUR880E .. 


RECTIFIER 


MURD605CT 
MURD610CT 
MURD615CT 
MURD620CT 
MURH840CT 
MURH860CT 


MURS105T3 
MURS110T3 
MURS115T3 
MURS120T3 
MURS130T3 


MURS140T3 
MURS150T3 
MURS160T3 


HXV .... 


HXV .... 


Pr 
Cr ee 
2 ee eo ee ee 
en new ee ae 
| 


PAGE 


DEVICE PAGE 
MURS305T3 .......... 5-74 
MURS310T3......... 5-74 
MURS31563 ......... 5-74 
MURS320T3 ......... 5-74 
MURS330T3. =... 5-74 
MURS340T3 ......... 5-74 
MURS350T3 ......... 5-74 
MURS360T3 .......... 5-74 
RF 

MWA0204 ........... 5-145 
MWAO21iL ......... 5-145 
MWA0270.......... 5-145 
MWA0304 .......... 5-145 
MWAO311L ......... 5-145 
MWA0370.......... 5-145 
MWA110 ........... 5-144 
MWA120........... 5-144 
MWA130........... 5-144 
MWA131........... 5-144 
MWA210........... 5-144 
MWA220........... 5-144 
MWA230........... 5-144 
MWA310........... 5-144 
MWA320 ........... 5-144 
MWA330 ........... 5-144 
MWH11005......... 5-148 
MX20-1 ........... 5-138 
MX20-2 ........... 5-138 
ZENER 
MZ4099............. 5-86 
MZ4100............. 5-86 
MZAT OT fe ag Seer 5-86 
MZ4102............. 5-86 
MZ4104............. 5-86 
MZ4614 

thru 

MZAG 2 Lsecie os 5-86 
MZ5520B 

thru 

MZ5530B ........... 5-86 
MZD10) aiiiuexn eva 2% 5-88 
MZD100" vo caeegedys 5-89 
MZ 2 cee inte ek oe 5-88 
MZ0T1O: teccarnxaced. 5-89 
MZD1 2) ces te nee chee a 5-88 
MZD120 ccc. seein 5-89 
MZDTS iio re havea tes 5-88 
MZD1 30 Gin Sievers 5-89 
MZDUS> sciicewaceacad nx 5-88 
MZD150 ............ 5-89 
MZD16) ecce sa ee eek 5-88 
MZD160 ............ 5-89 
MZD16 = incu axes 5-88 
MZD180 ............ 5-89 
MZD20 ............. 5-88 
MZD200 ............ 5-89 
MZ022 5.0 esheets 5-88 
MZD24 ............. 5-88 
M2020 Ficwiamatcece 5-88 
M2039 sev ta idwsinee 5-88 
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DEVICE PAGE 
MZD30 ............. 5-88 
WMZ033 ssc. ceewetcye 5-88 
MZD36 ............. 5-88 
MZD39' scan ecstous 5-88 
MZD4.3............. 5-88 
MZD AT ihe insets 5-88 
MZD4S oie vg coeaes 5-88 
MZD47 ............. 5-88 
MZD5.1..........08- 5-88 
MZD5.6: od oasvaw a een 5-88 
MZD5T -s35 sj eencnsccaens 5-88 
MZD56 ............. 5-88 
MZ 72s: aaw eae 5-88 
WZ 8 cate pence dua 5-88 
MZD62 ............. 5-88 
MZD66 250 botace ca 5-88 
MZDE5.c. cease ook te 5-88 
MZD75 c.cexccteveis 5-89 
MZD 82 i clsa osama 5-88 
MZD82 os ease Whew eae 5-89 
MZD94 St ween e say 5-88 
MZD91 cS weerecces 5-89 
MZP4761A 

thru 

MZP4764A .......... 5-89 
MZPY 105 i455 coe dws 5-88 
MZPY100 ........... 5-89 
MZPMAT, 22 cvtoe uacke? 5-88 
MZPY 12; occ te nanos 5-88 
MZPNY 12 So eieee sews 5-88 
MZPYI3 sv cacacecemes 5-88 
MZPY 15: cos ateates 5-88 
MZPY16 A. cecscad ben 5-88 
MZPY 16 os2crscurnads 5-88 
MZPN 20 «2x a:e tt wicca 5-88 
MZPY 22.30 Joi 5 bie 5-88 
MZPY24 oc oucudeecrs 5-88 
MZPY38.9 2 ccrceee eae 5-88 
MZPY 80 sox retrcteows 5-88 
MZPV 88 tscky ookace, 5-88 
MZPY36 ae. eoicehxes 5-88 
MZPY39 ....:...000% 5-88 
MZPY4.3 .... 000000 5-88 
MZPY4.7 .. 0.06.00 ees 5-88 
MZPVAS 2 dc gcarbenes 5-88 
MZPY47 ............ 5-88 
MZPY5.1 ccd ee cceaees 5-88 
MZPY5.6............ 5-88 
MZPYS1. woccetane atk 5-88 
WZPYSO- seus ciencexs 5-88 
MZPY6.2............ 5-88 
MZPY6 85 20.cc Scud 5-88 
MZPY62) sence widiack 5-88 
MZPY68 ............ 5-88 
MZRNG Oe ccs Sateen dont 5-88 
MZPY75 ............ 5-89 
MZPYG 2 she janie 5-88 
MZPY62°s.osa8e3aeue's 5-89 
MZPY9.1............ 5-88 
MZPN OI: oxen catee 5-89 


DEVICE PAGE 
MILITARY 

NE 2 Pl eceeGenes wees 6-70 
MECL 

NC10E116 .......... 3-14 
LINEAR 

NESSED? pie-detekas 4-91 
ZENER 

POESIA: acitice sie setan 5-97 
PEKEVO: xnsccwwesiteniag 5-96 
POKE100> iarcricware Sura 5-97 
P6KE100A .......... 5-97 
POKEIOA 26008 fades 5-96 
P6KE11 ......... 5-96 
PORE IO} cuaiadan eas 5-97 
POKETIOA sec scucencen 5-97 
POKETIA Scctcouiase 5-96 
PORK EI? eis rew asus es 9-96 
PORE I20: xeitste 4 whee 5-97 
P6KE120A .......... 5-97 
POKEI2Ay ot eancieniet 5-96 
POKEIS. i ciclsgnanehe 5-96 
POKEIBO0 is Gs saeces 5-97 
POKE BOA: Sacco t hides 5-97 
POKE1D as snmnanatines 5-96 
P6KE150 woe ees an es 5-98 
POKEVSOA tetas erator 5-98 
PEKE15A: sci ecaes 5-96 
POKEI6: vcs e2ieawns 5-96 
POREIBO\ cceecSvaeas 5-98 
P6KE160A .......... 5-98 
P6KE16A ........... 5-96 
P6KE170 ........... 5-98 
POKEI (OA: cee ties ee 5-98 
PONE 1G acaceweuneas 5-96 
PEKE180: sev ye estes 5-98 
P6KE180A .......... 5-98 
POKEIGAN c0is2 aides 5-96 
POKEZO vids adeeaaws 5-96 
POKEZOO. 3% cesseate 5-98 
POKE200A: s4 40 dc8 5-98 
P6KE20A ........... 5-96 
POKES: wear wda exe 5-97 
P6KE23A ........... 5-97 
P6KE24 ............ 5-97 
PEKEZSA. ove sciveres 5-97 
POKEZT: secohvaeresd 5-97 
POKE2TA a aereres 5-97 
P6KE30 ............ 5-97 
PEKES0A oii hn eet 5-97 
POKESS. Min crstatens 5-97 
POKEGOA. ass 2 ease 5-97 
POKEOO ae Socnacues 5-97 
POKESGA ds udhn asa 5-97 
POW ESS tea 3 bars acea 5-97 
PORE SOs ites a nsaky 5~96 
P6KE39A ........... 5-97 
POKESS: sae astern ialenass 5-97 
P6KE43A ........... 5-97 
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POKES Wecteep ei ndan 9-97 PAA0200-34-1.5L ... 5-141 PAM0810-7-25L .... 5-140 SAVIOR: ct Sy cnte ds 5-96 
POKESIA- i ivewseoaes 9-97 PAA0200-34-3.1L ... 5-141 PAM0810-7-25LA ... 5-140 SATA teehee teks 5-94 
POKES0 sates aed 9-97 PAA0450-33-0.4L ... 5-141 PAM0810-8-10L .... 5-140 DAIS ei aida ta nates 5-95 
P6KE56A ........... 9-97 PAM0810-8-10LA ... 5-140 DATO sew ee pigtietics 5-95 
POKEOiOs2cn eeu en 5-96 PAA0500-17-1.0L ... 5-141 PAM225-42-10L .... 5-140 SA2Oe wrrummarutacceey 5-95 
PAA0500-17-2.0L ... 5-141 PAM225-42-10LA ... 5-140 SACUA: wixatnatee thas 5-95 
P6KE6.8A ........... 5-96 PAA0500-35-1.0L ... 5-141 PT4572A........... 5-130 DACA Le ataanewens 5-95 
P6KE62...... ere 5-97 PAA0510-25-6L ..... 5-141 PISOIZA se etons ies 5-134 
PEKEGZAY viecaucees 5-97 PAAQ810-24-5L ..... 5-141 PUD ccs tewipsees 5-132 DAZAA cesar nawenas 5-95 
POKEGS << as5scepess 9-97 PAAQ810-24-5L..... 5-141 S) 4. See ae 5-95 
POKEGGA: xicucne ese: 5-97 PAA0810-31-2L..... 5-141 RF SA24A ............. 5-95 
POKE (Oss ye tadcs tes, 5-97 PAA0810-32-10L.... 5-141 PASS icagicrapane 9-134 ) V3 a eee ee 9-95 
POKEIOA: sick eee es 5-97 PAA0810-38-100L... 5-141 PT9701B DACOA: 2 2Gin ik eats 9-95 
POKEG 2 usd uation aie 5-96 PAA0810-38-100AM . 5-141 thru 
PORES? hs dies tatters 5-97 PAA0810-38-5LAS .. 5-141 PASCOSB Grain aes 5-117 SACO Gwe tangs 5-95 
PAA0810-40-50..... 5-141 DACEA. Sau Sean teas 5-95 
PORES a tagaamn eek 5-97 PT9730 SAGO uke coud ng Bie 9-95 
P6KE82A ........... 9-97 PAA0Q810-40-50LAM . 5-141 thru DAQUAe weacon ae wee 5-95 
POKES2A. 25 ccaae nae's's 9-97 PAA0810-52-100AB 5-141 PYROS aitaceueeace 5-114 SAGO 222s ote eees 5-95 
P6KE9.1A ........... 5-96 PAA0810-54-50LAS . 5-141 
P6KEST os ve cesin eee 5-97 PAA0810-54-50LS .. 5-141 POT O patente eaves 5-113 DAGON Hide fut kacaias ais 9-95 
PAA1000-14-0.6L ... 5-141 PIO 96 ts cinania ens 5-113 SAGO accumaenso ees 9-95 
P6SMBI00AT3 ...... 5-104 PAA1000-14-1.3 .... 5-141 DAGOA: wc st bacye ws 9-95 
P6SMBIOAT3 ....... 5-104 RECTIFIER SAGO ture siumeies 5-95 
P6SMB110AT3 ...... 5-104 PAA1000-30-0.6L ... 5-141 RIN OKPT stings Chak 9-75 SAROAS sooo artea eee 9-95 
P6SMB11AT3 ....... 5-104 PAA1000-42-5L..... 5-141 FAL LAE Uc Sorat state ales 5-75 
P6SMB120AT3 ...... 5-104 PAA225-42-10L..... 5-141 PMA hate aes at hes 5-75 OA4S creclvetsahinda 5-95 
PAE0105-29-6L ..... 5-141 REMGAP 4 suet gare 5-75 DAGGAy 2 x dasa hahaa 9-95 
P6SMB12AT3 ....... 5-104 PAE0105-45-25L ..... 5-141 DAA: Hiacceaae tan 9-95 
P6SMB130AT3 ...... 5-104 RF SAADA: ssc itacc's aeaihens 5-95 
P6SMB13AT3 ....... 5-104 PAE0105-50-50LAS . 5-141 RF 1029 DADO 25% stan an sunes 9-94 
P6SMB150AT3 ...... 5-104 PAE0200-34—-1.5L ... 5-141 thru SAS ORF qadiet ees 9-94 
P6SMBI15AT3 ....... 9-104 PAE0200-34-3.1L ... 5-141 APIO) resins sears 5-124 DAO saree antees otihes 9-95 
PAE0450-33-0.4L ... 5-141 PP ODE orca p iti eas 5-124 SATA ng tax selenide 5-95 
P6SMB160AT3 ...... 5-104 PAE0500-17-1.0L ... 5-141 Rr SOON set aghat ities 5-124 
P6SMBI6AT3 ....... 5-104 PAE0500-17-2.0L ... 5-141 AP S09G win tesite as 0-124 DAO4 cede aceeaens 9-95 
P6SMB170AT3 ...... 5-104 PAE0500-35-1.0L ... 5-141 SOSA scoala 9-95 
P6SMB180AT3 ...... 5-104 PAE0810-31-25..... 5-141 ZENER DADS xin eise wares 9-95 
P6SMB18AT3 ....... 5-104 PAE0810-32-10L.... 5-141 SVU haan eee ree 5-94 SA58A ..........0.. 9-95 
P6SMB200AT3 ...... 9-104 PAE0810-38-100AB . 5-141 ORO trie adaware 9-95 DAD Ui as wiuttemmusiies 9-94 
SAION0A ............ 9-95 SAG OR sie soa eaugs 9-94 
P6SMB20AT3 ....... 9-104 PAE0810-38-5LAS .. 5-141 SAILOR: cataract cars 0-94 DAO naetatasnene tas 0-95 
P6SMB22AT3 ....... 5-104 PAE0810-40-50..... 5-141 DAL ekas ek contaethe 0-94 SAGOA ....... 0.0 ee. 9-95 
P6SMB24AT3 ....... 9-104 PAE0810-40-50LAM . 5-141 DA Ones acatidtawle 5-96 
P6SMB27AT3 ....... 9-104 PAE0810-52-100AM . 5-141 SAGA fect icwejauiares’ 9-95 
P6SMBS0AT3 ....... 9-104 PAE0810-54-50LAS . 5-141 DAIOA aici aeitees 9-96 SAG4A oo... eee eee 9-95 
P6SMB33AT3 ....... 9-104 DAT Acct enw deoeantars 0-94 DAI Ov cinamnens dacs 9-94 
PAE0810-54—-5OLSM . 5-141 DAI xotnag tegad tse 0-94 DALOA i cctcaceuae 9-94 
P6SMB36AT3 ....... 5-104 PAE1000-14-0.6L ... 5-141 DAIZO 2 cena ict wna keh 5-96 DAI D enc astunt cseans 9-94 
P6SMB39AT3 ....... 9-104 PAE1000-14-1.3L ... 5-141 DALQ0A: ceactaseuses 9-96 
P6SMB43AT3 ....... 5-104 PAE1000-30-0.6L ... 5-141 DANCAR acticin tea eet 9-94 SALON ss sina re wate 9-94 
P6SMB47AT3 ....... 9-104 PAE1000-42-5L..... 5-141 DAIS us Ala mh Rates 5-94 DALG iis aires pepe aussi 5-95 
P6SMB51AT3 ....... 9-104 DANIO & fiidaneeue has 5-96 SA70OA .........005. 9-95 
PAE225-42-10L..... 5-144 DAO avn werd Read 9-95 
P6SMBO6AT3 ....... 5-104 PAM0105-29-6L .... 5-140 SAIQOA, Sexsanckenen 0-96 SALON: vu ira eta 5-95 
P6SMB6.8AT3 ...... 5-104 PAM0105-29-6LA ... 5-140 DA OAS oh askeela is ona gents 9-94 SAIS wussah whew aa 9-95 
P6SMB62ATS ....... 9-104 PAM0105-6-50L .... 5-140 DA lee tae Gana tae 9-94 
P6SMB68ATS ....... 9-104 PAM0105-6-50LA ... 5-140 SAISZA oo... eee 0-94 SALON, cas eiie ta rhea 5-95 
P6SMB7.5AT3 ...... 9-104 AON eee ner nae ae Te 9-94 DAG 0 nhtind oe edshietes 9-94 
P6SMB75AT3 ....... 9-104 PAM0105-7-25L .... 5-140 DAI9O asia pve eed 0-96 SASOA Kieneieewe us 5-94 
P6SMB8.2AT3 ...... 9-104 PAM0105-7-25LA ... 5-140 SAIBOA ..........5. 0-96 SABO ee rita deepens 5-94 
P6SMB82AT3 ....... 9-104 PAM0510-25-6L .... 5-140 DALOA, 22% ieee uicoes 0-94 
P6SMB9.1AT3 ...... 9-104 PAM0810-24-3L .... 5-140 DATO sels ties 9-94 DAG.DA 552k pawt wars 9-94 
P6SMBOIATS ....... 5-104 PAM0810-24-3LA ... 5-140 DAVOO es cute ude Gece 9-96 DAS eanee hres ta 9-95 
SAIG0A ............ 9-96 DAGON asses, tears 5-95 
RF PAM0810-24-5L .... 5-140 SAGO ey udace aaa 9-94 
PAA0105-29-6L..... 5-141 PAM0810-24-5LA ... 5-140 DATOR: ceed haw ed 2 5-94 SAQ.0A .........000. 9-94 
PAA0105-45-25 ...... 3-141 PAM0810-6-50L .... 5-140 OAV cas Garoiudcaaeets 9-94 SAM x eer everanians 9-95 
PAA0105-50-50LAS . 5-141 PAM0810-6-50LA ... 5-140 DAO categ het ees 5-96 DAQOA css oes Caaneany's 5-95 
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RECTIFIER SN54LS164 ......... 3-21 SN54LS368A ........ 3-22 SN74LS02 .......... 3-21 
DOE te aoseeeenis o-71 SN54L$165 ......... 3-21 SN54LS37 «1.2.02... 3-21 SN74LS02 ......... 3-30 
DOA ose ecd hit cana 5-71 SN74LS03 .......... 3-21 
OUD ktatangyaebevns 5-72 SN54LS166 ......... 3-21 SN54LS373 ......... 3-22 
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VNAO0S isin stnala a vias 5-79 UNG 95 oS cad evens 5-86 IN4760A ........... 5-88 
VINAOOG: ieseaiseaaerk siete 5-79 ZENER WINS B96 Sic idceren awe’ 5-86 INATOUA: oicunnran’ 5-89 
TNAO0T acs ce nice wades 5-79 IN4568A% i saves eek 9-93 IN4697 ...........0. 0-86 
INAS 69 \ cvs shenea ads 5-93 TINAG SG ccs t oth ance 0-86 1N4763A ........... 0-89 
MILITARY NA Ooo osu mugauss 0-86 IN4764A ........... 9-89 
1N4099 MILITARY WINE 7O0 scat chet Striass a 5-86 1N4782A ........... 0-86 
thru 1N4135 ......... 6-70 WNADBOA ois Son ksideow cays 6-83 
NA TOT odonae §advnion toed 9-86 RECTIFIER 
1N4099,-1 ZENER TING 702 aictea crane 9-86 1N4933 ............. o-/7/ 
thru 1N4135,-1 ....... 6-82 IN4569A............ 9-93 NINA OG soar See-5 a wes 5-86 WING O36 eciee deed icewnn 5-77 
TINGS 20 ie tartienarcass 9-93 TN4 704 cease anise 5-86 TNSG SS oi aaie eens o-// 
1N4099,-1 IN4 108 pore vevaie bee 0-86 VN4936 wins soe anewdes o-77 
thru 1N4138-1) cae .as 6-/0 MILITARY TINA TOO ess cartiea ia’ 5-86 IN4ISST i iacenceeanss 5-/7 
TINAS7 OA dices eis 6-70 INES TOA wie earn raw'ss 6-83 TNA OD pias ironiegramat: 9-86 
TN410G 60 nein conn oe 5-86 ZENER 
ZENER ZENER INS 709 se wtarnt teases 9-86 AND22 16 deacisoadans 5-86 
INGO TOR haga S uekee 9-86 INAS OR sce eecisieies 9-93 WNA TO eeu veuaierens 9-86 INS223B - ise ees eau 0-86 
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DEVICE PAGE 
1N5224B............ 5-86 
INS 225B yic3. 42 seaees 5-86 
1N5226B............. 5-86 
1N5227B is cuwsectoses 5-86 
1N5228B ............. 5-86 
1N5229B ............. 5-86 
WIND 22 Bic cris heise atosaa ten 5-86 
1N5230B............ 5-86 
IN5231B sicicevsti vn 5-86 
1N5232B............ 5-86 
TNS 283B sii esis hacen 5-86 
1N5234B............ 5-86 
IN5235B cas fecea ene 5-86 
1N5236B............ 5-86 
1N523/ Bac cicscawes 3 5-86 
1N5238B ............. 5-86 
1N5239B ............. 5-86 
1N5240B ...........,. 5-86 
IN5241B............ 5-86 
1N5242B............. 5-86 
TNO 24GB seis setae was 5-86 
1N5244B............. 5-86 
TNO ZAOD i insevon ne dg 5-86 
1N5246B............. 5-86 
1N5247B ............ 5-86 
1N5248B ............. 5-86 
1N5249B ............. 5-86 
1N5250B............ 5-86 
IN5251B............ 5-86 
UNS 252B: esuisescwans 5-86 
TN5250B iota ceeses 5-86 
1N5254B............ 5--86 
1N5255B............ 5-86 
1N5256B............ 5-86 
1N5257B............ 5-86 
1N5258B............. 5-86 
INS259B 6¢ cases oe et 5-86 
1N5260B............ 5-86 
1N5261B............ 5-86 
1N5262B ............. 5-86 
TN5263B si-ccsevaceeey 5-86 
1N5264B............ 5-86 
1N5265B osc ccc cae es 5-86 
1N5266B............ 5-86 
1N5267B gates savas 5-87 
1N5268B............ 5-87 
1N5270B............ 5-87 
TNb27 1B ec eece ante 5-87 
1N5272B woe iganaae ds 5-87 
1N5273B............ 5-87 
1N5274B............ 5-87 
1N5275B............ 5-87 
INS27 7 Bis ikcocaies eats 5-87 
1N5278B............. 5-87 
IN5279B sicvuwseeews 5-87 
1N5280B............ 5-87 
1IN5281B............ 5-87 
MILITARY 

1N5283 

thru 1N5314 ...... 6-70,83 


DEVICE PAGE 
ZENER 

INS S33B i sates deccakes 5-88 
1N5334B............ 5-88 
IN5S35B sauce anedes 5-88 
INSS36B 3 hws eras 5-88 
TN5S87B xt ceass oe es 5-88 
IN5S38B se .cavescece 5-88 
1N5339B............ 5-88 
1N5340B............ 5-88 
INS 84 Bike seer ete 5-88 
1N5342B............. 5-88 
VN5B43B ices ea vedss 5-88 
1N5344B............. 5-88 
1N5345B............ 5-88 
1N5346B............ 5-88 
TINDO4 7B. cu ei oseaceik 5-88 
TNS S46 Bien ose bari 5-88 
1N5349B............ 5-88 
1N5350B............ 5-88 
IN5361B ees cisnes. cs 5-88 
INS 382B cst ade scans 5-88 
1N5353B............ 5-88 
TNO SO4 BS saurd cares 5-88 
INSS55Bsceat a4 eS 5-88 
1N5356B............ 5-88 
IND29/B sade veasss 5-88 
1N5358B............ 5-88 
1N5359B............ 5-88 
1N5360B............ 5-88 
TNS S61 Bit stn toca 5-88 
IN5362B es esc ele ns 5-88 
IN5SS63B 52425 cee 5-88 
1N5364B............. 5-88 
1N5365B............ 5-88 
1N5366B............ 5-88 
IN59676 6c bsccei5a%.c 5-88 
1N5368B............. 5-88 
1N5369B............. 5-88 
1N5370B............ 5-88 
TNSS7 1B ass-ecke e's 5-88 
1N5372B............ 5-88 
1TN5373B gaccosdecwene 5-88 
1N5374B wes eo 2e bees 5-89 
IND S706 esis ee ceeexe 5-89 
INSS76B 2s covennsd 5-89 
INSS77B oisas.ckeease 5-89 
TN5378B. icica wien 5-89 
1N5379B............. 5-89 
1N5380B............ 5-89 
1N5381B............ 5-89 
INSS82B ocetcnauses 5-89 
IN5383B iced 5a ccs 5-89 
1N5384B............ 5-89 
IN5365B oatei ev asc 5-89 
1N5386B............ 5-89 
1N5887B ai oeceed vans 5-89 
1N5388B............. 5-89 
RECTIFIER 

1N5400 ............. 5-79 
TNO4ON even cans 5-79 
1N5402 ..........0.. 5-79 
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DEVICE PAGE 
1N5404.............. 5-79 
1N5406.............. 5-79 
MILITARY 

1N5518B 

thru 1N5543B ........ 6-82 
1N5518B,—-1 

thru 1N5546B-1 ...... 6-70 
{N5772........... 6-70,84 
1N5774........... 6-70,84 
RECTIFIER 

INGBAT Si cietectaicn: 5-69 
1N5818............. 5-69 
1N5819...........00. 5-69 
1N5820 ..........0., 5-69 
{N5821...........0.. 5-69 
1N5822 ............. 5-69 
1N5823...........0., 5-69 
1N5824....... 0.0.0. 5-69 
1N5825 ..........0-. 5-69 
1N5826.............. 5-70 
1N5828 ..........0., 5-70 
1N5829.............. 5-70 
1N5830..........00. 5-70 
{N5831..........05. 5-70 
{N5832............. 5-71 
{1N5833 ...........0. 5-71 
1N5834.............. 5-71 
ZENER 
1N5908............. 5~99 
{N5913B............ 5-88 
1N5914B............ 5-88 
{N5915B............ 5-88 
{N5916B............ 5-88 
{N5917B............ 5-88 
1N5918B............ 5-88 
{N5919B............ 5-88 
1N5920B............ 5-88 
1N5921B............ 5-88 
1N5929B. 242s ones 5-88 
1N5923B............ 5-88 
1N5924B............ 5-88 
1N5925B............ 5-88 
1N5926B............ 5-88 
{N5927B............ 5-88 
1N5928B............ 5-88 
1N5929B............ 5-88 
1N5930B............ 5-88 
{N5931B............ 5-88 
1N5932B............ 5-88 
1N5933B............ 5-88 
1N5934B............ 5-88 
1N5935B............ 5-88 
{N5936B............ 5-88 
{N5937B............ 5-88 
{N5938B............ 5-88 
1N5939B............ 5-88 
{N5940B............ 5-88 
{N5941B............ 5-88 


DEVICE PAGE 
1N5942B ........... 5-88 
1N5943B ........... 5-88 
1N5944B ........... 5-88 
WINSO45B: setae Pas 3 5-88 
1N5946B ........... 5-89 
1N5947B ........... 5-89 
1N5948B ........... 5-89 
1N5949B ........... 5-89 
1N5950B ........... 5-89 
INS9SIB: sett werent 5-89 
195 2B ss cht g es 5-89 
IN5 9538) os. cunewnaces 5-89 
TNS 9548 ions ated < 5-89 
1N5955B ........... 5-89 
TN5SOS6B: see adie execs 9-89 
TNSSSSBS saeee races 9-86 
INS9860B caters Rien 5-86 
TN598/B 22-218 eeees 5-86 
IN5 9888 ssckee weeds 5-86 
1N5989B ........... 5-86 
IN5990B ........... 5-86 
1N5991B ........... 5-86 
IN5S9S1B. nw avsa visas 5-86 
1N5992B ........... 5-86 
TNS S98 jis cd doses 5-86 
1N5994B ........... 5-86 
IN5O95B? .'g-de S 6 dacs 5-86 
1N5996B ........... 5-86 
IND5997B> 34.0. es) 5-86 
1N5998B ........... 5-86 
1N5999B ........... 5-86 
{1N6000B ........... 5-86 
IN6001B ........... 5-86 
1N6002B ........... 5-86 
INGOOSB: as. cessed axe 5-86 
1N6004B ........... 5-86 
1N6005B ........... 5-86 
{N6006B ........... 5-86 
1N6007B ........... 5-86 
1N6008B ........... 5-86 
1N6009B ........... 5-86 
TNGOVOB: oscar oenkos 5-86 
INGOT1B iva cae ah yares 5-86 
1N6012B ........... 5-86 
INGOTSB® tices deiees 5-86 
1N6014B ........... 5-86 
1N6015B ........... 5-86 
IN6016B ........... 5-86 
1N6017B ........... 5-86 
1N6018B ........... 5-86 
1N6019B ........... 5-86 
IN6020B ........... 5-86 
ANGOZTB® shoccceG fetes 5-87 
1N6022B ........... 5-87 
WNGUZSE axteh taeaaes 5-87 
1N6024B ........... 5-87 
1N6025B ........... 5-87 
RECTIFIER 

ANG095 ccc..285 tae'ows 5-/0 
TINGO96 ste ceeates 5-/0 

















PRODUCT INDEX (continued) 


| DEVICE PAGE DEVICE PAGE DEVICE PAGE DEVICE PAGE 


INGOS7 ort get tiered 
TINGO SS a0 cie wena ies 
ZENER 


1N6268 ............ 


TING 29% cece tad eared tac 


9-100 





1N6296 .........0., 5-101 
1N6296A........... 5-101 
ING297 5 oc eo et teens 5-101 
1N6297A........... 5-101 
ANG298 3262s hoes 5-101 
1N6298A........... 5-101 
1N6299 ............ 5-101 
1N6299A........... 5-101 
ING300 ceienccawasn. 5-101 
IN63800A........... 5-101 
TING SOT cote sade 5-101 
IN63801A........... 5-101 
IN6302 ............ 5-101 
IN6302A........... 5-101 
ING30S ic etn sas: 5-101 
1IN6303A........... 5-101 
MILITARY 
1N6309 

— thru 1N6324 ......... 6-70 
ZENER 
ING S73: eee icovtce te? s 5-99 
TINGS 74 eed ees ws 5-99 
ING375 cade ecdenaes 5-99 
TINGS (6) ests Secerete as 5-99 
ING B77 2c: See ake cbs 5-99 
ING S78 eg eee ats 5-99 
VNG3 IO. cite eegal 5-99 
ING S80) sesds sas dra 5-99 
1N6381.........000, 5-99 
1N6382 ............,. 5-99 
1N6383 ............. 5-99 
1N6384 ..........0.. 5-99 
1N6385 ..........0.., 5-99 
ING386 cow ecuneeess 5-99 
1N6387 ..........0.. 5-99 
ING 388 si caiae sheen 5-99 
1N6389 ..........0.. 5-99 
MILITARY 
1N6508 .......... 6-70,84 
N6509 ..........,. 6-70,84 
ZENER 
IN746A............. 5-86 
MILITARY 
1N746A 
thru 1N759A ......... 6-70 
1N746A,-1 
thru59A.-1 .......... 6-82 
1N746A-1 
thru 1N759A-1 ....... 6-70 
ZENER 
INGAT Ass oxccaae seuss 5-86 
IN748A............. 5-86 
TINT AGA: oc wcdieveanehs 5-86 
IN 50A se caew si watccies 5-86 
INDIA ccc cetash 5-86 
TIN OZA adic syste racks 5-86 
IN758A\ 3 i653 4 cade 5-86 
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1N754A............. 5-86 
IN755A........ 0008. 5-86 
IN756A..........0.. 5-86 
1N757A..........0.- 5-86 
IN758A.........005. 5-86 
IN759A. 0... 0... 5-86 
MILITARY 

ING24 csseaheeeoas 6-70,83 
ZENER 

ING 2 Tc. ha caocaye es 5-93 
MILITARY 
{IN821-1.........0.. 6-70 
ZENER 
IN821A..........00. 5-93 
MILITARY 

TN623) 6 3.44556008 4 6-70,83 
ZENER 

TNG28 5cnPiveuuk eae 5-93 
MILITARY 

1N823-1 ........00.. 6-70 
ZENER 
1N823A............. 5-93 
MILITARY 

ING 28 cio sa tae 6-70,83 
2ENER 

INS 29) <2 ces'outan owes 5-93 
1N825A............. 5-93 
MILITARY 

1N827 ........... 6-70,83 
1N829 ........... 6-70,83 
ING27 Aes Sare cee ees 5-93 
1N829 ..........00.. 5-93 
MILITARY 

1N829-1 ............ 6-70 
ZENER 
IN829A............. 5-93 
TN95/ Bios oa ocak eo’ 5-86 
1N958B............. 5-86 
1N959B............. 5-86 
IN960B............. 5-86 
IN9BIB........ 0.0. 5-86 
1IN962B............. 5-86 
MILITARY 

1N962B,-1 

thru 1N984B-1 ...... 6-70 
1N962B,-1 .......... 6-82 
ZENER 
IN963B............. 5-86 
1N964B............. 5-86 
MILITARY 

1N964B,-1 

TU CAB HSV tee et dsto al 6-82 


ZENER 

INS65B seve see asect: 5-86 
{N966B ............ 5-86 
1N967B ............ 5-86 
IN968B ............ 5-86 
1N969B ............ 5-86 
1N970B ............ 5-86 
{N971B ............ 5-86 
1N972B ............ 5-86 
1N973B ............ 5-86 
1N974B ............ 5-86 
1N975B ............ 5-86 
1N976B ............ 5-86 
1N977B ............ 5-86 
1N978B ............ 5-86 
1N979B ............ 5-86 
1N980B ............ 5-86 
1N981B ............ 5-86 
1N982B ............ 5-87 
1N983B ............ 5-87 
1N984B ............ 5-87 
1N985B ............ 5-87 
MILITARY 

1N985B 

thru 1N992B .......... 6-82 
ZENER 

1N986B 

thru 

TG O2 Bk eh cated 5-87 
1SMB100AT3 ....... 5-103 
1SMB10AT3 ........ 5-103 
1SMB110AT3 ....... 5-103 
1SMB11AT3 ........ 5-103 
1SMB120ATS3 ....... 5-103 
1SMB12AT3 ........ 5-103 
1SMB130AT3 ....... 5-103 
1SMB13AT3 ........ 5-103 
1SMB14AT3 ........ 5-103 
1SMB150AT3 ....... 5-103 
1SMB1I5AT3 ........ 5-103 
1SMBi60AT3 ....... 5-103 
1SMBI6AT3 ........ 5-103 
1SMB170AT3 ....... 5-103 
1SMB17AT3 ........ 5-103 
1SMBI8AT3 ......... 5-103 
1SMB20AT3 ........ 5-103 
1SMB22AT3 ........ 5-103 
1SMB24AT3 ........ 5-103 
1SMB26AT3 ........ 5-103 
1SMB28AT3 ........ 5-103 
1SMB30AT3 ........ 5-103 
1SMB33AT3 ........ 5-103 
1SMB36AT3 ........ 5-103 
1SMB40ATS ........ 5-103 
1SMB43AT3 ........ 5-103 
1SMB45AT3 ........ 5-103 
1SMB48AT3 ........ 5-103 
1SMB5.0AT3 ....... 5-103 
{SMB51AT3 ........ 5-103 


DEVICE 


1SMB54AT3 . 
1SMBS8ATS . 


1SMB5913BT3 
thru 
1SMB5940BT3 


1SMB5941BT3 
thru 
1SMB5956T3 


1SMB6.0AT3 . 
1SMB6.5AT3 . 
1SMB60AT3 | 
1SMB64AT3 . 
1SMB7.0ATS . 


1SMB7.5AT3 . 
1SMB70ATS3 . 
1SMB75ATS . 
1SMBZ8ATS . 
1SMB8.0ATS . 
1SMB8.5AT3 . 


1SMB85AT3 . 
1SMB9.0ATS . 
1SMB9OATS . 
1SMCI10ATS . 
1SMCI1TATS . 
1SMC12ATS . 
1SMC13ATS . 
1SMC14AT3 . 


1SMC15AT3 . 
1SMCI6AT3 . 
1SMC17AT3 . 
1SMC18AT3 . 
1SMC20AT3 . 
1SMC22ATS . 
TSMC24AT3 | 


1SMC26ATS . 
1SMC28AT3 . 
1SMC30AT3 . 
1SMC33AT3 . 
1SMC36AT3 . 
1SMC40ATS . 
1SMC40AT3 . 
1SMC43ATS | 


1SMC45ATS . 
1SMC48AT3 . 
1SMC5.0AT3 
1SMCSIATS . 
1SMCS4ATS . 
1SMCS8AT3 . 
1SMC6.0AT3 
1SMC6.5AT3 


1SMC60ATS . 
1SMC7.0AT3 
1SMC7.5AT3 
1SMC70ATS . 


1SMC75AT3 . 
1SMC8.0AT3 
1SMC8.5AT3 
1SMC9.0ATS 


er 


PAGE 


5-103 
5-103 


5-105 


DEVICE PAGE 
MILITARY 

QODSA. ie i eee ece tein 6-27 
2OL08! ks Oeste oes 6-27 
POESB2: 23:45 dere Sehtye das 6-27 
2C2222AHV ......... 6-97 
2C2369AHV ......... 6-97 
2C2484HV .......... 6-97 
2C2605HV .......... 6-97 
2C2857HV .......... 6-97 
2C2907AHV ......... 6-97 
2C3019HV .......... 6-97 
ZGOLO IAIN eaccomee 6-97 
2C3439HV .......... 6-97 
2C3468HV .......... 6-97 
PU SSOLAN anes eke 6-97 
PAGE ies \ gh! a re 6-97 
2CSTIOAY sas ooenxs 6-97 
2C3741HV .......... 6-97 
AGS OI -oaeres ee 6-97 
AGS T LF 9h ear 6-97 
2C3866AHV ......... 6-97 
2OSIOGHV) cans elias 6-97 
2C5339HV .......... 6-97 
2C6052HV .......... 6-97 
2CB059HV .......... 6-97 
2C6193HV .......... 6-97 
2C9O1IBHV ........... 6-97 
ONT Be ia cxsvcas axa 6-78 
ONICIO 2g Snxnenel ers 6-78 
ON1G 13's sarees ean 6-71 
2N2060 ............. 6-80 
ONZ06O seu fek evan uen es 6-71 
QNZ2 NBs ka acicains 6-71,78 
QN2218A......... 6-71,78 
ZING2 IG sj Asxcnaihesea 6-71,78 
QN2219A......... 6-/1,78 
21S ES ea 6-78 
CNGOZIAAy as Sates 6-71 
ONZACV Ae aceicirnre & a 6-78 
ON2222 2.6.6... 6-71 ,/8 
ON2222A vinnie aa 24 6-71 ,/8 
2N2369A......... 6-/1 ,78 
2N2481 .......... 6-71,78 
2N2484 .......... 6-/1,78 
2N2605 ........... 6-71 ,/8 
CINZO08 28 cc wanes 6-71 
AN ZO0D ck encttewe fe 6-71 
CNAGOL pice eno aie’ 6-71 ,81 
RF 

74S) 10) 5-131,136 
MILITARY 

ON2904 oo ho ved eww ess 6-78 
QN2904,A .......... 6-71 
QN2904A........... 6-78 
ZNCOUD: ¢.2ie ac Biaces 6-71 ,/8 
ON2905A......... 6-71 ,78 
2N2906 .........05, 6-78 
2N2906A........... 6-/8 
QNCO0? csetanease 6-71 ,78 
QN2907A......... 6-/1 ,/8 
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DEVICE PAGE 
2N2919 ............ 6-71 
ON2920 ceoieicn ace 6-71 
ONSO13 a os Shas hee 6-71 ,79 
ONSOT9S 20.oe-2oe5 6-71,78 
BIPOLAR 

CNSOBA Ae eit ea aie 5-31 
CN BUS 9: cate as uted 5-2/ 
2N3055A............ 5-27 
CNBUDDA ese cas aa ges 5-33 
MILITARY 

CNSOSTA ov ges 6-71 ,78 
2N3227 .... 0.0... 6-71 ,79 
22N38250A........ 6-/1 ,78 
ON3201A wxccaehites 6-78 
2N3253S .......... 6-/1 ,/9 
PNOSOU saa wees 6-71,81 
ONSOOI a c.cd3.o¥ aces 6-71,81 
ONGO 1 ieee caciares 6-81 
2N3439 os cca sens 6-71,80 
2N3440 .......... 6-71,80 
BIPOLAR 

ONGSAT oe ices 5-31 
ONB442 ein eh eaten bes 5-26 
MILITARY 

2N3444S .......... 6-71 ,79 
ONS4G? tai ed ued 6-79 
PNSAGT bas dtemaraces 6-71 
2N3468 ........... 6-71 ,79 
2N3485A......... 6-71 ,78 
2N3486A......... 6-71 ,78 
ANS498 ta stanton 5 6-71 ,80 
2N3499 .......... 6-71 ,80 
ANOS00 40) Gtowne: 6-71 ,80 
CNSOO 1 couey a aes 6-71 ,80 
CNOOU Os 58 ise ends 6-/1 ,79 
CNOOUL 004 sce Ba hae 6-71 ,79 
CONGO IAs he ees seein 6-71 
CNIS ae cctenhies 6-71,81 
RF 

ANSO0G scassaeaaihes 5-114 
QINQOOO hdres: Bos 5-132 
BIPOLAR 

2N3584 ....... 0.00 5-3 1 
ENGI 0 3 exit csarnaierk ans 5-31 
MILITARY 

2N3634 .......... 6-79 ,80 
2N3634 

TATUSZNGO3 extant 4c 6-71 
2N3699 5 bse Saale. 6-79 80 
QINSO90: 2 ee worse 6-79,80 
CINGO OT whicialand ini 6-79,80 
2N3700.......... 6-71 ,78 
BIPOLAR 

ONSTAD cease ou enntas 9-26 
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DEVICE PAGE 
MILITARY 

PINS TAG uesncnchte as 6-71,/6 
BIPOLAR 

ONG FIO Sse oe eras 5-26 
MILITARY 

PNSTID oietet wea’ 6-71,76 
BIPOLAR 

CNOT US: cxotcwe tide tenn 5-32 
CNGL20 io 25 sahoens 5-32 
MILITARY 

/AS CYS se oe 6-71 ,79 
ONS1ST Sa4wrewnees 6-71 ,/9 
BIPOLAR 

CNS OD Soils cadences 5-31 
ONG 189 oc wdeta winches 5-31 
MILITARY 

ONG/S9:» ene ieses 6-71 ,77 
2N3740 ......... 5-31,71,77 
ANS IAW econ 4 5-31,71,77 
2N3743 ........005. 6-80 
ONSIAS He ecg eaaee. 6-71 
ONSTO2 Sayed eds 6-71 ,79 
PNGLOO asda eas 6-71 ,79 
2N3764.......... 6-71 ,79 
2N3769 so. adeesas 6-71 ,79 
ONG 166 2. <46ive atic sien 5-31 
ENB 76a 2 ini Gute draeaide 6-77 
ONB7166 sk e3e0 tale see 6-71 
7S oy aoe ee 5-31 
ANSI GE ves wa we bas 6-77 
PNSAOT 0 4%.2 chorea 6-71 
BINGE lewraSvwle. chon 8 5-29 
ONO Te staccato 5-28 
CNSTES gascis. 24 ae eats 9-28 
/AN CAS) en a re 5-26 
PNSLA eeaeaereaees 6~-76 
ANOLON Sdattanee ews 6-71 
ONS1Oe Ditedseeuwens 5-26 
ONS192 «cause SahSus 6-76 
CNGTI2 aeolian 6-71 
CNOO1 sh coc e aes 6-80 
ONGE10 ai 70 vata ceva a 6-71 
ANSON ic cv haueiees 6-80 
ENSO I ntacets 4 oes 6-71 
QNGOND ie seiceadte Mae’ 6-80 
ANG820 4 oitacasedgns 6-80 
ZNOGZ Mss.tv ostarack he wie 6-81 
ONGO2N sak eet bee de 6-71 
PINOLE. Seat dew 22 6-81 
ANS3B22 >} esas tawndia 6-71 
CNB O28 fo. 5i5 erate haves 6-81 
ZNOO28 eaieeareaitas 6-71 
RF 

CNOOOO a ae5e nae 5-117 
CNGOOO 4-5 aacceseuihds 5-132 
ON3866............ 5-136 
4) Ko 6] > aan 5-136 
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L, DEVICE PAGE DEVICE PAGE DEVICE PAGE DEVICE PAGE 


_ MILITARY 
2N3866,A ........ 6-71,81 
RF 
ON3866A........--. 5-132 
BIPOLAR 
ON3867 ..... 0. eevee 5-32 
MILITARY 
ON3E7S ...... 2. eee. 6-77 
ON3867S ........... 6-71 
BIPOLAR 
ON3868 ....... 0... 5-32 
MILITARY 
2N3868S ........... 6-77 
ON3868S ........... 6-71 
RF 
ON3959 ... 0... eee 5-136 
2N3960 ...... 2... 5-136 
MILITARY 
2N4033 .........00- 6-78 
2N4033 .... 0... eee 6-79 
ON4033 ......0. 200. 6-71 
ON4199 ... 0... ee. 6-85 
2N4199 
thru 2N4204 .......... 6-71 
2N4200 ... 0... eee 6-85 
ON4201 .. 0... eee. 6-85 
ON4202 ...... eee ee. 6-85 
2N4203 ...... eee. 6-85 
ON4204 0.0... eee 6-85 
BIPOLAR 
ON4233A 0... 00.00. 5-31 
ON4240 ..... ee eee eee 5-31 
MILITARY 
ONA2GT aki ae. 6-71 ,79 
BIPOLAR 
ON4398 ...... eee. 5-29 
2N4399 ........ 5-29,71,76 
MILITARY 
2N4405........ 6-71,76,79 
ON4416A......... 6-71,81 
RF 
Cy re 5-115 
MILITARY 
QN4449 00... 6-71 ,79 
2N4453 ... 2... 6-71 ,79 
ON4854 ...... 6-71 ,80 
ON4856 ........ eee. 6-81 
2N4856 
thru 2N4858 ........ 6-71 
QN4857 .. 0... ee ee 6-81 
ON4858 ..........0.. 6-81 
QN4912 .. 00... eee, 5-31 
ON4918 ...... eee ee. 5-22 
ON4919 ... eee eee 5-22 





2N4920 ............. 9-22 
INAS 2 Nice eceed near chas 9-22 
BINA De teases ark 9-22 
2N4923 2. eee eee 9-22 
MILITARY 

2N4930 ........... 6-71 ,80 
2N403 1 vee nares 6-71 ,80 
2N4948 . eae 6-71,85 
2N4949 .......... 6-71,85 
ONES T sicacuty wn 6-71,81 
RF 

CNA IST astccer eee 9-131 
CS el 9~-131,136 
PNAOSS streets aces 9-131 
PNOOST cara guce cate 9-131 
QND0S 2 iiss ata earners 9-131 
BIPOLAR 

AN5O36 siescatw end eiGms 9-28 
MILITARY 

ZNOU SS suze ake tasas 6-/6 
CNDUSS tae servt nadie 6-71 
BIPOLAR 

CINOUSS wcccecedatcnacne 9-28 
MILITARY 

END0SG 2 pace seads ive 6-71 ,76 
RF 

AINDTOB at asta 9-136 
MILITARY 

ENO1OS ete etanaays 6-81 
ANDIOS sco ceen rn eat 6-71 
RF 

ANOIOS jcceecnanah: 9-132 
ANS OD jiesy ieee 5-134 
PING Os oc rat tekes 9-134 
ANSTO eRe cua depen 5-117 
ANS TOO Siege be 9-136 
ONST7S c55-8 eh ak at 5-131 
ONS state etnies 9-134 
PNSV ID a siene cxeene's 5-136 
BIPOLAR 

ANOTO I: iscvag aerdivtas 9-23 
PINS O2 4k ek ass havnaiats 9-23 
OND IG tele ewdny aks 9-23 
PNOVOIO isin nee nate ar 9-23 
PND BOT sist ben ates ae 9-29 
ONDS02 arian donde 9-29 
MILITARY 

ONS O02 tat nants 6-71 ,76 
BIPOLAR 

PNOCOS Gacudiedeas sas 9-28 
MILITARY 

2NG309 a ininievias 6-71,/6 
BIPOLAR 

ONDSOG caida Chiara 9-32 
ANOGO! Patan sweet le’ 9-32 
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8-38 


4 OC ee 5-32 
ONS ISO vain Meagan 9-32 
MILITARY 

ENS339 ees ewes 6-71 ,77 
2N5415S ......... 6-71 ,80 
2N5416S......... 6-71 ,80 
OND426 a cuninctincuenas 9-31 
OND4 0 si stn pnw ec acnmects 0-31 
2N5431 1.2.22... 6-71,85 
CNOOGT is sacancn gs 6-71 ,78 
QN5902 24243 Hew 6-71 ,78 
RF 

QNOSES ae eae eeeees' 5-132 
ZNSOOS cccctaadee aca: 5-136 
QNODGO cis e5 Panay 9-136 
BIPOLAR 

ENDOSC eee ateamarat 9-28 
2N5631....... 66. 5-28 
RF 

CNOD4 1 insane cores 5-114 
PINSON ied ou eneoey 5-114 
2N5643 ............ 5-114 
BIPOLAR 

ENDO OOS ace Sen vet Opie 5-22 
ANDOSO sa Yowiacioreeaa's 9-22 
ZNOOOL 225. sae bee desler’ 9-22 
ON5G83 2c sce cnaweh 9-30 
MILITARY 

2N5683 .......... 6-71 ,/6 
BIPOLAR 

ONDOG4 Meewadee teas 5-30 
MILITARY 
2N5684........... 6-71,76 
BIPOLAR 

ANDO Os side wes nies 9-30 
MILITARY 

OND O8S nie eanewates 6-76 
2N5685.......... 6-71,76 
BIPOLAR 

QN5686 ............. 5-30 
MILITARY 

2N5686 ........... 6-71 ,76 
BIPOLAR 

ONOTSD: fave atin es 5-28 
MILITARY 

2N5745 ... 2... 6-71 ,76 
BIPOLAR 

ANS(O0 nu caseGaees Ss 9-26 
MILITARY 

ONOIOS sear encans 6-71 ,80 
FAN YL See ee eee ee 6-71 ,80 
ONO D0 iw taw 6-71 ,80 
2N5796 .......... 6-71 ,80 


RF 

2N5835 ............ 5-136 
2N5836 ............ 5-136 
2N5837 ..........5- 5-136 
BIPOLAR 

2N5875 

thru 

2N5878 .......... ... 5-26 
2N5879 

thru 

2N5882.............. 5-27 
2N5883 

thru 

2N5886 ............. 5-29 
RF 

2N5943 ...... 5—132,134,136 
2N5944............. 5-118 
2N5945 .... 0... 5-118 
2N5946 ..........5. 5-118 
2N5947 .... 0... 5-130 
BIPOLAR 

2N6030 ............. 5-28 
PNGOS1 242.cew veces 5-28 
2N6035 .............. 5-23 
QN6036 ............. 5-23 
2N6038 .............. 5-23 
2N6039 .............. 5-23 
2N6040 

thru 

2N6045.............. 5-17 
2N6050............. 5-27 
2N6051........ 5-27,71,76 
2N6052........ 5-27,71,76 
2NG053 22 sea cw tes 5-26 
2N6054 .............. 5-26 
2N6055.............. 5-26 
ANOUDG:i2eatwieeeye 5-26 
2N6057...........0.. 5-27 
2N6058 ........ 5-27,71,76 
2N6059 .............. 5-27 
MILITARY 

2N6059 .......... 6-71,76 
RF 

2N6080 

thru 

2N6084 

BIPOLAR 

ONGIOE: oc vieeiena es 5-17 
2N6109 ..........0.. 5-17 
ENGI: Ceetstueeees 5-17 
MILITARY 
2N6116........... 6-71,85 
CONGUE acetates 6-71,85 
QN6118 .......... 6-71,85 
BIPOLAR 

2N6190 ............. 5-32 
AND 191 se ciece ee ab la 5-32 
2N6193......... 5-32,71,77 
QN6211 ........ eee 5-31 
QN6212 ..... 0... eee 5-31 


DEVICE PAGE DEVICE PAGE DEVICE PAGE DEVICE PAGE 


QNG21S a ne tiilaeeeen 0-31 
ENOZON aeaus apne hate 5-27 
2N6274......... 5-30,71,76 
QNOZT Oy axeheesenes 9-30 
ONC2TT vsiccean sd 5-30,71,76 
ANO2B2 wicca i cacemad 9-28 
2NG 200 2arhi tas 5-28,71,76 
2N6284 ........ 5-28,71,76 
PINO2OO: a ieiars Sak Sates 5-28 
CING266).3 of scrcale 5-28,71,76 
2N6287 ........ 5-28,71,76 
ONG 288 si cislevek wanes 9-17 
ONG292 ...........-- 5-17 
CNG 204s ocr s acetate 9-31 
ANG 290 sraraseuucaws 9-31 
ONG 296: icc ulonn wicca dds 5-31 
CINO2Ol ¢Saeediehtoae 0-31 
ANO20G nvicnt pe eaatuk 5-31 
MILITARY 

ZINC 298) fv hot sintateas 6-71 ,77 
BIPOLAR 

QNO299: si vcule sires 5-31 
MILITARY 

QNO299 cnc dewses Oh iatt 
2N6300 ............. 5-31 
PNOS00 obec et eied 6-71,77 
BIPOLAR 

QNOBOT seu ats ptianerneds 9-31 
MILITARY 

QNG3O1 ewicvdak eens 6-77 
QNOSO Pad sia ytecter 6-71 
BIPOLAR 

2N6303 ............. Dede 
RF 

2N6304 ......... 5-131 ,134 
2N6305 ......... 5—-131,134 
MILITARY 

2N6306 .......... 6-71 ,/6 
CNG308 esuead ste ns 6-71 ,76 
BIPOLAR 

ENOS LC hii aesmecen ae 5-31 
ANG S18 <2 seem dane eles 9-31 
QNOS26 05 see e dca es 5-29 
ENOSSE ei aur ess cared 5-29 
ENGSSO x wiccnt eeatcel nots 5-29 
2NG340! nies eeek ees 5-29 
ANCES verte mredaiate ved 5-29 
ANGST ieee tvsaca acs 9-30 
ONOS1 Bisiace sets acetone 9-30 
MILITARY 

2N6378 .......... 6-71 ,76 
BIPOLAR 

QNOS TS heute uses eine 5-30 
MILITARY 

ANOS) OP9 cies wile teresa wi 6-76 
2N6379 .......4.- 6-71,76 





BIPOLAR 

PNOOOS actrees ah et 5-26 
MILITARY 

2NO3GS visnacanws 6-71,76 
2N6384 .......... 6-71 ,76 
ZNO 3600 naleeeourns 6-71 ,76 
BIPOLAR 

CNODOT ecaeinen nn oat 9-18 
CNG 988) «50S 2 nneehaes 5-18 
ANDO. tea eog corners 9-31 
ENOIO stot eats tes 9-29 
CNOSST eG nee sererns 5-29 
MILITARY 

2N0497 igawtedawsws 6-76 
ENON Fx tieacis see 6-71 
BIPOLAR 

CNOA SG: cieae ve cain: 9-29 
MILITARY 

ANO4GG oacinnn gals 6-71 ,76 
RF 

BNOROO nent HhS pie int 9-117 
BIPOLAR 

CNOSBT eis dee ey eieten 9-18 
2N6488 .........-... 9-18 
2N6490 2b es antewrepins s 3-18 
ONG a eso esa oe es 5-18 
CNOA OF acid areutne eaat 5-16 
ONO498 kininase eres 5-16 
CNOD4O erate asus 9-27 
MILITARY 

2N6546 .......... 6-71 ,76 
BIPOLAR 

CNGOST spicing he ucece's 5-28 
MILITARY 

ONGS4T alyd oie a5 6-71 ,76 
BIPOLAR 

CNOD/ 0 ciaeatineetah 9-27 
QNOSTT ee caniea onde 3-27 
PNOOTS es Slee ua 5-27 
MILITARY 

ANOOUS  onckwamaee 671,81 
RF 

2NC60S srs dea 5-131,133 
2N6604 .......... 9-131,133 
BIPOLAR 

CINOG0S since dare tnsen 9-28 
RF 

ONDO17 cancda te Solos 9-133 
CNGO1G feat Sarde: 9-131 
ZNOO 1 Oa asecn euxaas 9-133 
BIPOLAR 

PNOO4S ute aaa aS 9-26 


8-39 


MILITARY 

ON6648 .......... 6-71 ,76 
2NG649 22s be sees 6-71 ,76 
ANGOOS0.. cacetathans 6-71 ,76 
BIPOLAR 

QNOOOL Sasoee Veen 3-18 
CNOOGE pie overeat 0-18 
MILITARY 

BINOO LA Geeta ines Antec 6-71 ,76 
ANGOI Oia sascenees 6-71 ,76 
RF 

QNGG19 cicicawecinss 9-131 
QINOOY D niet a anary aaa 0-133 
PNOOPO sic ican a shaves 5-135 
MILITARY 

CINO LSD: ihe sls. ead 6-71 ,77 
ONO1OO senior eva 6-71 ,77 
ANG 160 hw esis weg 6-71 ,77 
2N6762.......... 6-71 ,77 
2NOMOA So Pew ee ds 6-/1 ,77 
ONG766 beac aiid 6-71,77 
ZNOIGG 5.8 toe dcndeg 6-71 ,77 
QNO11O car eae weet 6-71 ,77 
BIPOLAR 

2NG896 120s ela 9-28 
2N6837 ws. ssc eee 0-29 
RF 

CNOIB 8 9, esa, due ahsats 5-117 
2N6986 3524.9 net gs 5-117 
MILITARY 

CNOIGT coacczians 6-71 ,80 
ENG968 i acceeaacs 6-71,80 
2N6989 .......... 6-71 ,80 
PN6990 6 csciaice ees 6-71 ,80 
CINDOB Sirus cota 6-71 ,79 
QN718A.......... 6-71,78 
2N869A.......... 6-71 ,/9 
ONO A acorn eaters 6-71 ,79 
ONG1G coc cakeec ead: 6-78 
CNGIS aisveoreacns 6-71 ,79 
74) oa eee 6-71 ,78 
BIPOLAR 

LOA ISOUL femees ax ess 0-21 
2OA1 902 wits ead oees 9-33 
25A1306B .......... 0-14 
29A1306B .......... 9-33 
2OG026 | tarcaeaieud 9-21 
ZOGSEB ss isons torava 9-33 
20C3298B .......... 9-14 
29C3298B <.chind at vies 9-33 
MILITARY 

SO0TA Re tects ees 6-27 
ZENER 

SEZI00DS? is tvediens 9-89 
SEZIODS saci 0-88 
SEZTODS 2.15.84 vhs 9-89 
SEZIIDO. gcc adv eee: 9-88 
SEZIZODS: gate ia auk 0-89 
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SELICDS! Vaseteate oes 5-88 
S671 O0DS: aw sevad ewe 5-89 
SEZIGDD'.4 5 tee.ansas 5-88 
SEZ \40DD. .2dis ee ee en: 0-89 
SEZIAD Sx sicen hehe 5-88 
SEZ100DS 2.2 5en Raa 5-89 
SEZ ODO - 2 waitccadass 0-88 
SEZIOODS i axe esd 0-89 
SEZVODS: cintexed xaee 0-88 
SEZI (ODS: aieecceres 5-89 
SEZITDS: sutesxareres 0-88 
| 27/4600 sae 0-89 
SEZAIBD Ot eteteun end 0-88 
DELI QUOD eaceaiwks 5-89 
SEZ200DS: sce enacts 5-89 
SEZZOUO: nhs ucaeathas 0-88 
SELZ220DS Sink Nore 0-89 
Cy be ee 0-88 
SEZZ4005: cameras 9-89 
SEZCADD! ati enary ylides 0-88 
SELALOD G66 narded pods 9-89 
DEL210 io add ees 0-88 
GEZ26D5) xe vias ee 0-88 
BEZS.ODD, ssc #erewanes 9-88 
SEZS00DD: a ruat seek eit 5-89 
BELOUDS 2h kdeceaet 9-88 
SEZIS0DS sxe cekewns 9-89 
| eS )e| 8 lo eee 0-88 
SEZIOUDS: acc eens 0-89 
SEZSODS? ai Sedieedas 5-88 
DEZOUDO, daxak nate ins 0-88 
SELF ODD send atari: 0-88 
SEZA00DS scttadeds 9-89 
Clevo |8 sere 9-88 
SEZ4( DD aicad cuentas 9-88 
SEZ9 DD 2 tare goset ns 9-88 
BEZO0D deere siege 0-88 
SEZOIDD: Agus cehaeas 5-88 
SEZOODO: 22-f see sos 5-88 
SEZG 2D 0 saue reais 5-88 
SEZO.ODO: assets che 9-88 
SEZO2ZD9: saa eencas 0-88 
SEZO8DS es ina pigs 5-88 
SEL ODS a pensa aes 5-88 
=) 45) bs aera te 0-89 
SEZ 200 ah biG ata et 0-88 
SE LOAD 0« G4 sg aeraeas: 5-89 
GELO ADS. Steg eee cats 0-88 
SEZOIDS a satin aw 0-89 
MILITARY 

ABO irs ch than 6-58 
AN OOH SS: fais ahd deeds 6-98 
AVOUR40 wtnn ae ea acta 6-58 
OPTO 

ON2S A oe oh haat 5-191 
BINZO Sess tclick td tna 9-191 
AINA T Siping tesa stax ae 5-191 
BING ascte & te tole seppaee 9-191 
4N29,A ............ 5-192 
ANG O a artuicm ato’ 9-192 
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DEVICE PAGE 
QNGTxaweinwerdoves 5-192 BAR ISS endcasaeenes 6-41 54HO154 2.2... 6-44 DAW SU0 ucttrs davivea jus eus 6-48 
AN382,A .... ccc cee 5-192 BAF IOO ca acorn 02 6-41 SAHOISL- games cant 6-44 BALSOB sixes wba doae 6-48 
ANBS ies asian ohtowe-s 5-192 OA A snk aves uniter de 6-41 SAHGIDS oe vsse er ees 6-44 DAL O00 ys utieuiwatus 6-48 
ANOS Soeinaie ae ahonles 5-191 DARIO aca t ak bate as 6-41 DUST 0 iadta teeataaes 6-48 
BAF IOS: ccs enaver ess 6-41 54HC160 ........... 6-45 54LSIO7A........... 6-48 
ANS6 wisidacwuea tees 5-191 DAP ISIA wi ehh ae ies 6-41 B4HC161 ........0.. 6-45 DALSIOGA 3 isawiaey 6-48 
ANS] iedcomebeeees 5-191 DAHIG 168) us Laser sina te 6-45 
AN36 32a esos eee 5-192 BAP LOOM ww artonte aie incs 6-41 B4HC164 ....... 0. 6-45 BAL OLD cia d Sasretnceie 6-48 
ANSB VA sicutesws epee 5-191 SAPO A aie accecees 6-41 SAHGIGD: syaveweduns 6-45 DALI A ia sioner ae hacs 6-48 
ANSBA ade cence’ 5-192 SAP OOA oct one ads 6-41 SAHGIT OS esi eatdace 6-45 DALS TI SA x deta eek 6-48 
fo 5-193 a a re 6-41 D4LSI14A ........... 6-48 
AN40 oo... eee 5-193 BAHC174 20... ie, 6-45 BAUS 2 ay isieextte ns 6-48 
DAPITD cases eaiewas le 6-41 SAA C175 2 sedagene’ 6-45 DALES 1 ee esku taeda 6-48 
MILITARY DAF IGl <cae a coerce 6-42 54HC194 ........0.. 6-45 
511000-110 ........ 6-58 SAF 182 wa oka es 6-42 54HC20 ............ 6-45 B4UO 128 tae aids 6-48 
511000-110 ......... 6-59 SAFI OF ak loka ial 6-42 54HC240 ........ 08, 6-45 DFO I2OA ake eiatnes 6-48 
511000-120 ......... 6-59 54HC244 ooo... co. 6-45 DALS126A.........4. 6-48 
511000-80 .......... 6-58 54 P20 at ccanieeaae we 6-42 DAL TO bs. tatie ke aunties 6-48 
SAFZ40 wos y vine cerns 6-42 B4HC245 oo... ee 6-45 DLS 182 oxi e hetbewns 6-48 
511000-90 .......... 6-58 BAF 2A osoedowiown a’ 6-42 DANG Zl “av eaetawinn 6-46 DAL S130 td eax ces 6-48 
SAAC 00 22% ved anouen’s 6-39 SARA a hale aco wes 6-42 SAHO25T7 © awe wales 6-46 
DAAC? eacx cresiet ace 3 6-39 DAP 24D aateogas ta eued 6-42 5AHC27 oo... eee 6-46 54L$138 . 0... ees 6-48 
54AC138 ........008. 6-39 DAR OAL: or scirenyea a eww 6-42 SAH G27 3: oust paced es 6-46 ov. SY Rarer re 6-49 
54AC153 .. 2... eae. 6-39 BAF 245 woe 6-42 SAHGSO 2a seetsa viva 6-46 DAIS 14d cnwia bacon nets 6-49 
DAAC TOO sd eeitae Paes 6-39 DAR ONS sis eiee a aaa 6-42 DeL S156. thio niaay 6-49 
54AC174 0. ae, 6-39 3) i ae en 6-42 SAH OS2: iw asvateaiw ved 6-46 DAL 10 lacie acideenta anes 6-49 
54AC240 ............ 6-39 S| ge) ane ne ee 6-42 54HC365 ........... 6-46 oy! Ey bso ee see 6-49 
54AC244 .. ee 6-39 BAF COO atiseueaaatie 6-42 O4HG306" .Seigerdae 6-46 
54AC245 oo... ae 6-39 SAH OBB. x costes aed 6-46 DALO 100 Gawninawa wenn’ 6-49 
54AC27S ses ket aines 6-39 BAR 2OO) ic hiss arnt we aacw 6-42 54HC368 ........... 6-46 54LS156 ... 6... ee, 6-49 
54AC299 .........00, 6-39 Gy ss ae a 6-42 SANGSTS: saaran sin ces 6-46 S/o lho) ene eee 6-49 
1 Oi (a ee 6-39 BA Oe hota nton otis ates 6-42 DEL S108. deeds eas 6-49 
SAR 0e sic Gates barker 6-42 54HC374 1.2.2.0... 6-46 54LS160A........... 6-49 
54AC873 wcicvsean es 6-39 SAPs auewiten cei 6-42 54HC390 ........... 6-46 DIES LOT ieee an leas 6-49 
54AC374 ..... ee, 6-39 GARG oO thidnaha baa 6-42 54HC393 ..... ee 6-46 54LS162A........... 6-49 
54AC540............ 6-39 ey. oe) Lee ene gree eee 6-42 54HC4017 2.2... eee 6-46 
BAAGOAT b yciteoekes 6-39 54HC4020 .......... 6-46 DELS 1GSA saan wansg 6-49 
54AAC8E ... eee 6-40 OOOO ieee dvd acacia 6-42 54HC4024 .......... 6-46 D4LS164 caci caskets 6-49 
54ACTOO............, 6-39 orl act: ae ae eee 6-43 : SFO 1O9 x c8 ware aad eats 6-49 
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TIMe- ElOCtOniCS 05.464 caeeetan ss (614)761-1100 
Columbus 
Hamilton/Avnet Electronics ....... (614)882-7004 
Time Electronics ............... (614)794-3301 
Dayton 
Pioneer-Standard .............. (513)236-9900 
Bell Industries ................. (513)435-8660 
Hamilton/Avnet Electronics ....... (513)439-6700 
Lex Electronics ................ (513)439-1800 
Time Electronics ............... (614)761-1100 
Mayfield Heights 
Future Electronics .............. (216)449-6996 





AUTHORIZED DISTRIBUTORS — continued 


*d): Hall-Mark Corporate ............ (214)343-5000 Future Electronics .............. (414)786-1884 
UNITED STATES (cont d) Hall-Mark Electronics ........... (214)553-4300 
Toledo Lex Electronics ................ (214)247-6300 CANADA: 
Hamilton/Avnet Electronics ...... (419)242-6610 Hamilton/Avnet Electronics ....... (214)308-8140 ; 
Worthington Richardson Electronics .......... (214)239-3680 ALBERTA 
Hall-Mark Electronics ........... (614)888-3313 Time Electronics ............... (214)480-5030 Calgary 
OKLAHOMA Wyle Laboratories .............. (214)235-9953 Electro Sonic Inc. ............. (403)255-9550 
Tulsa Ft. Worth Future Electronics .............. (403)250-5550 
Hall-Mark Electronics ............ (918)254-6110 Allied Electronics ............... (817)336-5401 Hamilton/Avnet Electronics ....... (403)236-2484 
Hamilton/Avnet Electronics ...... (918)252-7297 Houston Edmonton 
Lex Electronics ............... (918)665-0277 Future Electronics .............. (713)556-8696 Future Electronics .............. (403)438-2858 
OREGON Hall-Mark Electronics ........... (713)781-6100 Hamilton/Avnet Electronics ....... (800)663-5500 
Beaverton Hamilton/Avnet Electronics ....... (713)240-7898 BRITISH COLUMBIA 
Almac Electronics Corp. ........ (503)641-9070 Lex Electronics ................ (713)784-3600 Vancouver _ 
Future Electronics ............. (503)645-9454 Time Electronics ............... (713)530-0800 Electro Sonic Inc. .............. (609)273-2911 
Hillsboro Wyle Laboratories .............. (713)879-9953 Future Electronics .............. (604)294-1166 
Wyle Laboratories ............. (503)643-7900 UTAH ; Hamilton/Avnet Electronics ....... (604)420-4101 
Lake Oswego Salt Lake City MANITOBA 
Bell Industries ................. (503)241-4115 Beil Industries ................. (801)972-6969 Winnipeg 
Portland Future Electronics .............. 801)972-8489 Electro Sonic Inc. ............. (209)783-3105 
Hamilton/Avnet Electronics ...... (503)627-0201 Hamilton/Avnet Electronics ....... 801)972-2800 Future Electronics .............. (204)786-7711 
Time Electronics .............. (503)684-3780 Wyle Laboratories .............. (801)974-9953 Hamilton/Avnet Electronics ....... (204)942-3992 
PENNSYLVANIA West Valley City NOVA SCOTIA 
Erie Hall-Mark Electronics ........... (801)972-1008 Halifax 
Hamilton/Avnet Electronics ...... (814)455-6767 Time Electronics .............6. (801)973-8181 Hamilton/Avnet Electronics ....... (902)465-4224 
Philadelphia WASHINGTON ONTARIO 
Hall-Mark Electronics ........... (215)355-7300 Bellevue Ottawa 
Lex Electronics ............... (609)273-7900 Almac Electronics Corp. ......... (206)643-9992 Arrow Electronics .............. (613)226-6903 
Time Electronics .............. (609)596-6700 Future Electronics .............. (206)881-8199 Electro Sonic Inc. .............. (613)728-8333 
Pittsburgh Hali-Mark Electronics ........... (206)547-0415 Future Electronics .............. (613)820-8313 
Hamilton/Avnet Electronics ...... (412)281-4150 Richardson Electronics .......... (206)646-7224 Hamilton/Avnet Electronics ....... (613)226-1700 
Pioneer-Standard .............. (412)782-2300 Redmond _ Toronto 
Lex Electronics ............... (412)963-6807 Bell Industries ................. (206)747-1515 Arrow Electronics .............. (416)670-7769 
Time Electronics ............... (614)761-1100 Hamilton/Avnet Electronics ....... (206)241-8555 Electro Sonic Inc. .......... .... (416)494-1555 
TENNESSEE Time Electronics ............... (206)882-1600 Future Electronics .............. (416)638-4771 
Franklin Wyle Laboratories .............. (206)881-1150 Hamilton/Avnet Electronics ....... (416)677-7432 
Richardson Electronics ......... (615)791-4900 WISCONSIN Richardson Electronics .......... (416)458-5333 
TEXAS Brookfield QUEBEC 
Addison Pioneer-Standard .............. (414)784-3480 Montreal 
Lex Electronics ............... (214)247-6300 Milwaukee Arrow Electronics .............. (514)421-7411 
Austin Time Electronics ............... (708)303-3000 Future Electronics .............. (514)694-7710 
Hall-Mark Electronics ........... (512)258-8848 New Berlin Hamilton/Avnet Electronics ....... (514)335-1000 
Hamilton/Avnet Electronics ...... (512)832-4306 Hall-Mark Electronics ........... (414)797-7844 Quebec City 
Lex Electronics ............... (512)339-0088 Hamilton/Avnet Electronics ....... (414)784-4510 Arrow Electronics .............. (418)687-4231 
Time Electronics .............. (512)339-3051 LOX EIGCUONICS® wic2ok eves wae says (414)784-9451 Future Electronics .............. (418)682-8092 
Wyle Laboratories ............. (512)345-8853 Waukesha _ St. Laurent 
Dallas Bell Industries ................. (414)547-8879 Richardson Electronics .......... (514)748-1770 
Future Electronics ............. (214)437-2437 


SALES OFFICES 


. Horsham ............ 0.02 0e ee eee (215)957-4100 JAPAN, Tokyo ..........0.0e eee ee 81(3)440-3311 
UNITED STATES TENNESSEE, Knoxville ............. (615)690-5593 JAPAN, Yokohama ............... 81(45)472-2751 
ALABAMA, Huntsville ............. (205)830-1051 ; 
TEXAS, Austin ...............--2., (512)873-2000 KOREA, Pusan .................. 82(51)463-5035 
ARIZONA, Phoenix .............+-. (602)897-5056 TEXAS, Houston (713)251-1291 KOREA, Seoul 82(2)554-5118-21 
ARIZONA, Tempe ................. (602)438-3719 ROUSIOD: sara ag en riean ea ge OU ese ns seo Hea Crean 
CALIFORNIA, Agoura Hills ......... (818)706-1929 TEXAS, Richardson ................ (214)480-8100 MALAYSIA, Penang ................ 60(4)374514 
CALIFORNIA. Lawndale (213)536-0888 WASHINGTON, Bellevue ............ (206)454-4160 MEXICO, Mexico City .............. 52(5)207-7880 
area ASI eae a Seattle Access .................. (206)622-9960 Ol, Ste site eh oy ue teem til abet 52(5)207-7727 
CALIFORNIA, Los Angeles ......... (213)417-8848 WISCONSIN, Milwaukee/ MEXICO, Guadalajara 52(36)21-89-77 
CALIFORNIA, Orange ............. (714)634-2844 Sanat (414)790-0122 So rete wee aires at PORE oot 29 
CALIFORNIA, Sacramento ......... (Qiejoee rige REIS eaa se Reng Sie NETHERLANDS, Best............. 31)400861211 
CALIFORNIA, San Diego ........... (619)541-2163 Field Applications Engineering Available PUERTO RICO. San Juan........... ie 793-2170 
CALIFORNIA, Sunnyvale ........... (408)749-0510 Through All Sales Offices SINGAPORE cibee ease 
COLORADO, Colorado Springs Pe ie ec eet an (719)599-7497 SPAIN Madrid fo get oS ee as Pa AN 34 1 457. 8204 
COLORADO, Denver.............. (303)337-3434 CANADA: Side Md sale eee pene ies Sey ses 
CONNECTICUT, Wallingford ........ (203)284-0810 : SHEENA ee Sace heanae 
FLORIDA, Maitland ............... (407)628-2636 BRITISH COLUMBIA, Vancouver ..... (604)294-0619 SWITZERLAND Geneva OTE 
FLORIDA, Pompano Beach/ ONTARIO, Toronto ...............-. (416)497-8181 SULOERLAND Si 41(22)799-1111 
Ft. Lauderdale ............-..0.. (305)486-9776 ONTARIO, Ottawa ......... eee. (613)226-3491 SWAN Tae ee Be oceaaae 
FLORIDA, St. Petersburg........... (813)576-6035 QUEBEC, Montreal... 000-22... (514)731-6881 NITEDR EGG ice ae ele ioe 
GEORGIA, Atlanta................. (404)449-3875 ; U INGDOM, Aylesbury ...... 44(296)395-252 
ILLINOIS, Chicago/ Pela tle bheab ig 
Hoffman Estates ................ (708)490-9500 AUSTRALIA, Melbourne ............ 61(3)887-0711 i 
INDIANA, Fort Wayne ............. (219)436-5818 AUSTRALIA, Sydney ............... 61(2)906-3855 FULL LINE REPRESENTATIVES: 
INDIANA, Indianapolis Sa te alae ee -0400 BRAZIL, Sao Paulo ............... eta tee, 
pINOKONAO ona ace Gi a Sok tens 57- Olen eer eae eh aw eae DO -1554 i 
IOWA, Cedar Rapids |... ...... (319)373-1328 FINLAND, Helsinki ................ 358(0)693-5840 SCREEN ES WHIEA Soo act hee (303)243-9658 
KANSAS, Kansas City/Mission ...... (913)451-8555 Cal PNONE: 2 sisi Seaea ce reese Vas 358(49)211501 KANSAS, Wichita 
MARYLAND, Columbia ............ (301)381-1570 FRANCE, Paris ................0. 33(1)4095-5900 Melinda Shores/Kelly Greiving ...... (316)838-0190 
MASSACHUSETTS, Marlborough .... (508)481-8100 GERMANY, Langenhagen/ NEVADA, Reno 
MASSACHUSETTS, Woburn ........ 617)932-9700 Hannover ............0 cee eee eee 49(511)789911 Galena Technology Group ......... (702)746-0642 
MICHIGAN, Detroit ................ 313)347-6800 GERMANY, Munich ................ 49 89 92103-0 NEW MEXICO, Albuquerque 
MINNESOTA, Minneapolis .......... (612)941-6800 GERMANY, Nurenberg............. 49 911 64-3044 Sas Technologies WG 3 eee wishes ieee (505)298-7177 
MISSOURI, St. Louis .............. (314)275-7380 GERMANY, Sindelfingen ........... 49 703 169910 UTAH, Salt Lake City 
NEW JERSEY, Fairfield ............ (201)808-2400 GERMANY, Wiesbaden ............. 49 611 761921 Utah Component Sales, inc......... (801)561-5099 
NEW YORK, Fairport .............. (716)425-4000 HONG KONG, Kwai Chung ........... 852480-8333 WASHINGTON Spokane 
NEW YORK, Hauppauge ........... (516)361-7000 ISRAEL, Tel Aviv ................. 972(3)753-8222 Doug Kenley. i oe Se ree tee (509)924-2322 
NEW YORK, Poughkeepsie/ HALY Mil Sie 2a ede Rooke ers Se 39(2)82201 ARGENTINA. Buenos Aires 
FISHKIN fc pecs ests oud 4 xe aueatends (914)473-8102 JAPAN, Aizu..... 0.0... cee eee 81(241)272231 Argonics, S.A..........scecseeeees (541)30-2461 
NORTH CAROLINA, Raleigh ........ (919)876-6026 JAPAN, Atsugi ..................- 81(462)23-0761 
OHIO, Cleveland | sey EE ee JAPAN, Kumagaya Net ee eine 81 eee 
HiO, Columbus/Worthington ....... 614)431-84 JAPAN, Kyushu .................. 81(92)771-4212 
OHIO, Dayton ............0.0. 000. (513)495-6800 JAPAN, Mito............0...0000. 81(292)26-2340 HYBRID COMPONENTS RESELLERS 
OKLAHOMA, Tulsa ............... (918)252-5734 JAPAN, Nagoya ...............05. 81(52)232-1621 
OREGON, Portland................ (503)641-3681 JAPAN, Osaka ...........0.00.0005 81(6)305-1801 Elmo Semiconductor .............. (818)768-7400 
PENNSYLVANIA, Philadelphia/ JAPAN, Sendai .................. 81(22)268-4333 Massachusetts Component Inc. ..... (617)246-1784 
GOMER ik ara ed hside ee ite os (215)997-1020 JAPAN, Tachikawa ................ 81(425)23-6700 Minco Technology Labs Inc. ........ (512)339-3436 
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